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California Eastern Laboratories, Inc. reserves the right to make changes to the products or specifications described in this 
catalog at any time, without notice, in order to improve reliability, design, or performance. CEL assumes no responsibility 
for the use of any circuitry described herein and makes no representation that they are free of patent infringement. 


Although every effort has been made to ensure accuracy of the information contained in this catalog. CEL assumes no 
responsibility for errors or omissions. | 


Changes and additions made after the publication of this catalog willbe reflected in data sheets, brochures and other literature 
as soon as possible. 
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RF and Microwave Semiconductors 
from 


California Eastern Laboratories 


NEC is one of the world's largest manufacturers of semiconductor devices. The quality and reliability of NEC’s products have 
been proven in thousands of applications around the world. 


For over 25 years California Eastern Laboratories has been the exclusive source for NEC RF and Microwave semiconductor 
products. CEL offers a wide selection, off-the-shelf delivery from U.S. stock, and experienced applications support. CEL 
can provide special selections, High Rel Screening, and the characterization data you'll need to accurately evaluate your 
circuit's performance using NEC products. 


This catalog has been organized to provide data and specifications on the comprehensive line of NEC products offered by 
California Eastern Laboratories. For additional information, please contact the local CEL Sales Office in your area. 
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NEC and CEL — A Unique Relationship 





NEC Corporationis one of the world's largest manufacturers of communication systems and equipment, computers, industrial 
electronics, consumer electronic products, and a major producer of RF & microwave semiconductors. 


The NEC Semiconductor Group and its Compound Semiconductor Device Division have made consistent contributions to 
the growth of the world’s microwave industry. Renowned for their quality and reliability, NEC microwave and RF devices 
provide engineers everywhere with a solid foundation for their component and system designs. 


Founded in 1959, California Eastern Laboratories is the exclusive North American sales and marketing organization for NEC 
RF & microwave semiconductor products. The founders of CEL have described the unique relationship with NEC in the 


following way: 


“For close to three decades, California Eastern Laboratories and the NEC Corporation have enjoyed a business relationship 
based upon mutual trust, faith, and an understanding of basic human qualities too often lacking in modern business. These 
basic philosophies, together with a sincere dedication to product quality and customer satisfaction, have given us the 
opportunity to enjoy continuing business relationships developed in the microwave community over a quarter of a century 
ago. The quality speaks for itself.” 





Customer Service and Technical Support 
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CEL's North American sales offices are staffed by experienced and technically qualified sales engineers. They are fully 
supported by well trained, professional sales administrators and in the Santa Clara headquarters by experienced order 
administrators and RF and microwave engineers. All are dedicated to providing the best in customer service and support. 
CEL's Applications Engineering Department is equipped to provide customers with technical support and to assist them in 
successfully achieving their specific applications. Characterization of NEC products for applications in CEL's markets, and 
the generation of English language data sheets and application notes are all completed at CEL. 

CEL also operates the North American Design Center for NEC RF and microwave semiconductor products. 

CEL's Customer Services Include: 

Applications Engineering - Direct technical support to customers, including construction of circuits for product demonstra- 
tion, CAD capability for circuit layout and simulation, and thorough characterization of products. A selected set of 
characteristics are available on diskettes formatted to be usable with the major circuit design and simulation software 
packages available on the market. 


Lab Operations - Custom testing and product selection including measurements of S-parameters, noise, gain, power, and 
normal DC parameters. , 


Silicon MMIC Design - NEC and CEL have jointly established a design center at the CEL Santa Clara headquarters to 
address the product requirements of the North American telecommunications industry. 


Assembly Techniques- Die mounting and wire bonding support for discrete transistors and monolithic circuits in both Silicon 
and GaAs. 


Measurement R & D- Development of measurement methods and techniques required for characterization of new products 
and support of new applications. 


Class 1000 Clean Room - Chip (Die) processing and testing for bond pull, die shear and DC parameters. 
Screening - Qualification and screening for NEC products based on procedures patterned after MIL-S-19500. 
Major Test Systems and Instruments Include: 

HP8510A Computer controlled Automatic Network Analyzer; 45 MHz to 26.5 GHz 

HP8510B Computer controlled Automatic Network Analyzer; 45 MHz to 50 GHz 

HP8409 Computer controlled Automatic Network Analyzer; 100 MHz to 18 GHz 

Semi-automatic Noise Parameter Test Set; 500 MHz to 18 GHz 

Fully Automatic Noise Parameter Test Set; 16 to 26.5 GHz 

HP4145A Semiconductor Parameter Analyzers 


DC Wafer Probe Station 


How To Use This Catalog 





This 1994 CEL Catalog contains detailed and up-to-date specifications of NEC's complete line of RF, microwave, and 
integrated products. These are grouped into seven categories: 


Small Signal GaAs FETs 

Power GaAs FETs 

Small Signal Silicon Bipolar Transistors 
Power Silicon Bipolar Transistors 
Silicon Monolithic Circuits 

GaAs Monolithic Circuits 

Hybrids 


Products may be located by using: 
¢ The table of contents that lists devices by their general description. 
¢ The alphanumeric index that lists devices and chips by part number. 
¢ The Selection Guide at the beginning of each product section. 


When possible, each section lists the equivalent circuits for the products. These will be helpful when using CAD programs 
to design circuits. 


On each of the product data sheets the “Absolute Maximum Ratings” table indicates the limits of the device. Operation in 
excess of any of these conditions may result in permanent damage. General Failure Rate information for the devices is 
provided in the Reliability Assurance Section. Listed in the Applications Section is a complete index of application notes 
available for the products. 


Although product information and illustrations in this catalog were current at the time of printing, NEC and Califomia Eastern 
Laboratories reserve the right to change specifications without notice. 


How To Order 








These NEC products may be ordered through your nearest CEL sales office. The addresses and phone numbers are listed 
below. 


While we've attempted to provide enough information in this catalog for you to select products, you may need more detailed 
specifications. You may request more information, along with availability and price, from your nearest CEL sales office. 


To ensure that you receive accurate pricing and delivery, it is important to specify the complete name and part number as 


shown in this catalog. 


Stocking and Delivery 


Many of the products listed in the catalog are stocked at CEL's Santa Clara headquarters. This large inventory gives us 


the ability to provide responsive delivery to any location in North America. 


Field Sales Offices 


Headquarters 

4590 Patrick Henry Drive 
Santa Clara, CA 95056-0964 
Tel: 408-988-3500 

Fax: 408-988-0279 


Northern California 

4590 Patrick Henry Drive 
Santa Clara, CA 95056-0964 
Tel: 408-988-7846 

Fax: 408-988-0279 


Southern California 

6033 W. Century Blivd., Suite 840 
Los Angeles, CA 90045 

Tel: 310-645-0985 

Fax: 310-645-3149 


6540 Lusk Boulevard 
Suite C163 

San Diego, CA 92121 
Tel: 619-450-4395 
Fax: 619-450-0353 


Pacific Northwest and Western Canada 
12835 Bell Red Road, Suite 216 

Bellevue, WA 98005 

Tel: 206-455-1101 

Fax: 206-455-1068 


South Central 

2201 North Central Expressway, Suite 120 
Richardson, TX 75080 

Tel: 214-437-5487 

Fax: 214-437-3770 


Mid Central 

300 South Clairborne 
Building B 

Olathe, KS 66062 
Tel: 913-780-1380 
Fax: 913-780-1382 


North Central 

6823 Hobson Valley Drive, Suite 203 
Woodridge, IL 60517 

Tel: 708-241-3040 

Fax: 708-241-3057 
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East Central 

12 Galloway Avenue 
Cockeysville, MD 21030 
Tel: 410-667-1310 

Fax: 410-667-9461 


Northeast 

100 Corporate Place, Suite 200 
Peabody, MA 01960 

Tel: 508-535-2885 

Fax: 508-535-7894 


Metro New York 

Continental Plaza III 

433 Hackensack Ave., 8th Floor 
Hackensack, NJ 07601 

Tel: 201-487-1155 or 1160 

Fax: 201-487-1507 


Southeast (Florida) 

Spar Tech Associates 

2115 Palm Bay Road, NE Suite 4 
Palm Bay, FL 32905 

Tel: 407-727-8045 

Fax: 407-727-8086 


Southwest (Florida) 
Spar Tech Associates 
2886 Cypress Ridge 
Palm Harbor, FL 34684 
Tel: 813-787-0745 

Fax: 813-787-7238 


Southeast 


2386 Clower Street, Bldg. B, Suite 100 


Snellville, GA 30278 
Tel: 404-978-4443 
Fax: 404-978-4262 


Eastern Canada 

Ballinger Microwave Canada, Inc. 
68 Robertson Road, Suite 104 
Nepean, Ontario Canada K2H 8P5 
Tel: 613-726-0626 
Fax: 613-726-0671 
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1. SCOPE. All products and services offered for sale by CALIFORNIA EASTERN LABORATORIES, INC. (hereinafter 
‘Seller’), are sold subject to the terms and conditions stated herein. Seller shall not be bound by any terms of Buyer's which 
are inconsistent with the terms herein set forth. Acceptance by Buyer of these terms may be made either by written 
acceptance, or by receipt by Buyer of delivery of any products described on the face of this document and failure by Buyer 
to return the same within ten (10) days following delivery of such products as herein provided. 


2. INTEGRATION. Personnel of Seller are not authorizedto make warranties about the products describedin this agreement. 
Seller's employees’ ORAL STATEMENTS DO NOT CONSTITUTE WARRANTIES, shall not be relied upon by the Buyer, 
and are not part of the agreement of sale. The entire agreement is embodied in this writing and NO OTHER WARRANTIES 
are given beyond those set forth herein. Buyer hereby acknowledges that he has not entered in to this agreement in reliance 
upon any warranty or representation by any person or entity except for the warranties or representations specifically set forth 
herein. This writing constitutes the final expression of the parties’ agreement, and it is a complete and exclusive statement 
of the terms of that agreement. This agreement shall not be modified, supplemented, qualified, or interpreted by any trade 
usage or prior course of dealing not made a part of the agreement by its express terms. Any modification of the terms herein 
shall be effective only when embodied in a written agreement signed by the party to be charged. 


3. LIMITED WARRANTY DISCLAIMER. SELLER WARRANTS THAT THE PRODUCTS SOLD HEREUNDER WILL BE IN 
ACCORDANCE WITH THE WRITTEN SPECIFICATIONS, WILL BE THE KIND AND QUALITY DESCRIBED IN THE 
AGREEMENT AND WILL BE FREE FROM DEFECTS IN MATERIAL AND WORKMANSHIP UNDER NORMAL USE AND 
SERVICE WHEN CORRECTLY INSTALLED AND MAINTAINED FOR A PERIOD OF 90 DAYS FROM THE DATE OF 
SELLER'S DELIVERY TO BUYER F.O.B. SELLER'S FACILITY, SANTA CLARA, CALIFORNIA, EXCEPT AS SET FORTH 
BELOW. 


1. PACKAGED SEMICONDUCTOR PRODUCTS PROCESSED TO A SPECIFICATION ... 1 YEAR 
WARRANTY PERIOD 


2. SEMICONDUCTOR CHIPS (DIE), IF PROPERLY STORED AND HANDLED, ATTACHED AND BONDED, 
SELLER GUARANTEES 100% OF A WAFER LOT FOR VISUAL APPEARANCE AND DC PERFORMANCE AND 
80% OF A WAFER LOT FOR RF PERFORMANCE ... 90 DAYS WARRANTY PERIOD 


Seller's liability is limited solely (at Seller's discretion) to replacing, repairing, or issuing credit for products which become 
defective during the warranty period. Inthe event that any products become defective during the warranty period, Buyer shall 
(A) notify Seller during the warranty period in writing of any claims and (B) provide Seller with any opportunity to inspect and 
test the product claimed to be defective. Inno event shall Seller be liable for any defective products if Seller determines upon 
examination that the defective condition of such products was caused by misuse, abuse, improper installation or application, 
improper maintenance or repair, alteration, accident or negligence in use, storage, transportation, or handling. All returns 
of semiconductor chips are on a lot basis only. 


THIS WARRANTY IS EXCLUSIVE ANDISINLIEU OF ANY IMPLIED WARRANTY OF MERCHANTABILITY, FITNESS FOR 
A PARTICULAR PURPOSE, OR OTHER WARRANTY OF QUALITY, WHETHER EXPRESSED OR IMPLIED. 


4. LIMITATION ON LIABILITY. SELLER'S LIABILITY UNDER, FOR BREACH OF, OR ARISING OUT OF THIS 
AGREEMENT AND/OR SALE SHALL BE LIMITED TO REFUND OF THE PURCHASE PRICE, IN NO EVENT SHALL 
SELLER BE LIABLE FOR COSTS OF PROCUREMENT OF SUBSTITUTE GOODS BY THE BUYER. INNO EVENT SHALL 
SELLER BE LIABLE FOR ANY SPECIAL, CONSEQUENTIAL, INCIDENTAL, OR OTHER DAMAGES (INCLUDING 
WITHOUT LIMITATION LOSS OF PROFIT) WHETHER OR NOT SELLER HAS BEEN ADVISED OF THE POSSIBILITY 
OF SUCH LOSS, HOWEVER CAUSED, WHETHER FOR BREACH OR REPUDIATION OF CONTRACT, BREACH OF 
WARRANTY, NEGLIGENCE, OR OTHERWISE. THIS EXCLUSION ALSO INCLUDES ANY LIABILITY WHICH MAY ARISE 
OUT OF THIRD PARTY CLAIMS AGAINST THE BUYER. THE ESSENTIAL PURPOSE OF THIS PROVISION IS TO LIMIT 
THE POTENTIAL LIABILITY OF SELLER ARISING OUT OF THIS AGREEMENT AND/OR SALE. 


5. SHIPMENTS: PASSAGE OF TITLE AND LIABILITY FORLOSS. Products shall be shipped F.O.B. Seller's Facility, Santa 
Clara, California. Title to the products and risk of loss or damage in transit or thereafter shall pass to Buyer upon Seller's 
delivery of the products to a common carrier for shipment to Buyer. In the absence of specific shipping instructions, Seller 
will ship by the method it deems most advantageous. Transportation charges will be collected, or if prepaid, will be 
subsequently invoiced to the Buyer. Unless otherwise indicated, Buyer is obliged to obtain insurance against damage to the 
material being shipped. Unless otherwise specified, products shall be shipped in standard commercial packaging. When 
special or export packaging is requested or, in the opinion of Seller, required under the circumstances, the cost of the same, 
if not set forth on the invoice, will be separately invoiced. Shipping dates are approximate and Seller reserves the right to 
make deliveries of product in installments and the contract shall be severable as to each such installment. Buyer shall give 
Seller notice within thirty (30) days after delivery of any incomplete deliveries or deliveries of defective products. Revocation 
of acceptance by Buyer must also be within thirty (30) days after the initial delivery of the products to the Buyer. Seller will 
promptly undertake to remedy same in such manner as may be appropriate. No products shall be returned to Seller without 
Seller's prior consent. 
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6. LIMITATION ON LIABILITY FOR FAILURE TO MEET DELIVERY DATES. Seller will make reasonable efforts to meet 
any delivery date(s) quoted in the agreement. However, Seller will not be liable for its failure to meet any quoted delivery date(s) 
for any delay in performance hereunder due to unforeseen circumstances or due to causes beyond its control. Examples 
of such causes are acts of God, wars, riots, embargoes, acts of civil or military authorities, fires, floods, accidents, strikes, 
transportation delays or shortages, inability to obtain materials or supplies, excessive demand for products over available 
supply, interruption for any reason in the manufacture of products by Seller's suppliers, or other causes not within Seller's 
control, whether of the class of causes herein before enumerated or not. 


Where only partof Seller's capacity to performis excused under this condition, Seller shall attemptto allocate deliveries among 
the various customers in a commercially fair and reasonable manner. Where such allocation has been made, reasonable 
notice of the estimated quota available to Buyer shall be given. 


7. TERMS AND METHOD OF PAYMENT. The terms of payment of all invoices shall be as follows: (a) onallsalesto customers 
within the United States and Canada, the terms are net thirty (30) days from the date of the invoice, and (b) on all sales to 
customers and/or representatives/distributors outside the United States and Canada, the terms are, unless otherwise agreed 
to in writing, payment by the irrevocable letter of credit in a form satisfactory to Seller and issued by a bank satisfactory to 
Seller payable to Seller in U.S. funds upon the product being released from customs at Buyer's country. Past due balances 
may be subject to a monthly service charge of one and one-half percent (1 1/2%) of the balance past due. No discounts are 
authorized. If deliveries are made in installments, each installment shall be separately invoiced and paid for when due without 
regard to other deliveries. If Buyer fails to make payment for goods delivered as herein provided, or, if in Seller's opinion, 
Buyer's financial condition or other circumstances do not warrant shipment on the terms originally specified in any contract 
made hereunder, Seller may at any time limit or cancel the credit of Buyer as to time and amount and may demand payment 
in cash for delivery of any part of the product. On any order on which credit is not extended by Seller, shipment or delivery 
shall be made at Seller's election as follows: cash with order (in whole or part), or a letter of credit in a format acceptable to 
Seller. The net invoice price shall be payable in U.S. funds. 


8. CANCELLATION, RETURN AND BILLBACK PROVISIONS. This agreement may be cancelled by the Buyer only upon 
the payment of reasonable cancellation charges, which shall include but not be limited to expenses already incurred for labor 
and material costs, overhead, commitments made by Seller, and a reasonable profit. In the event of cancellation, Buyer will 
have no rights in partially completed goods. Returs will not be accepted without prior written approval of the Seller. Prices 
indicated are based upon quantities ordered. If, through no fault of the Seller, the total quantity ordered is not purchased during 
the scheduled delivery period, the Buyer will be “billed back” an amount equal to the difference between the unit price for the 
quantities actually purchased and the unit price for the quantities originally ordered. The unit price is the price in effect on 
the date of the original order. 


9. INFRINGEMENT. No representation is made that the products or their use do not infringe on any patents, trademarks 
or trade names or other rights of third parties. Buyer agrees to release Seller from and in respect of any and all claims by 
Buyer, for any such infringement. 


10. TAXES. All prices quoted or accepted by Seller include applicable United States import duties and fees, but are exclusive 
of federal, state, and local excise, sales, use, and similar taxes and all export duties and other export costs. Such taxes, when 
applicable to sales or to the product, will appear as separate additional items on the invoice, or in lieu thereof, the Buyer shall 
provide the Seller with a properly executed tax exemption certificate prior to delivery. Any and all of the foregoing taxes and 
export duties and costs shall be borne by Buyer. | 


11. SECURITY INTEREST. Seller hereby reserves a purchase money security interest in the products sold andthe proceeds 
thereof, in the amount of its purchase price. In the event of default by Buyer of any of its obligations to Seller, Seller shall 
have the right to repossess the products sold hereunder and without liability to Buyer. In such event, Buyer agrees to make 
the products available to Seller so that Seller can repossess them without a breach of the peace. These security interests 
will be satisfied by payment in full. A copy of the invoice may be filed with appropriate authorities at any time as a financing 
and/or chattel mortgage, in order to perfect Seller's security interest. On the request of Seller, Buyer will execute financing 
statements and other instruments Seller shall desire to perfect its security interest. 


12. BANKRUPTCY. If Buyer shall become bankrupt or insolvent or compounds with his creditors or commences to be wound 
up or suffers a receiver to be appointed, Seller shall be at liberty by notice in writing to cancel this agreement without judicial 
intervention or declaration of default of Buyer and without prejudice to any right or remedy which shall have accrued or shall 
accrue thereafter to Seller. | 


13. FAILURE TO EXERCISE NOT DEEMED WAIVER. The failure by Seller to enforce at any time any of the provisions of 
this agreement, or to exercise any election or option provided herein, shall in no way be construed as a waiver of such 
provisions or options, nor in any way to affect the validity of this agreement or any part thereof, or the right of Seller thereafter 
to enforce each and every such provision. 
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14, ATTORNEYS’ FEES. Reasonable attomeys' fees and costs shall be awarded to the prevailing party in the event of 
litigation involving the enforcement or interpretation of this agreement or any request for shipment release issued and 
accepted under the terms and conditions of this agreement. 


15. JURISDICTION AND VENUE. The Califomia state courts of Santa Clara County, California (or, if there is exclusive federal 
jurisdiction, the United States District Court forthe Northem District of Califomia ) shall have exclusive jurisdiction and venue 
over any dispute arising out of this agreement and sale, and Buyer hereby consents to the jurisdiction of such courts. 


16. SALE CONVEYS NO LICENSE. The products are offered for sale and are sold by Seller subject in every case to the 
condition that such sale does not convey any license, expressly or by implication, estoppel or otherwise, under any patent 
claim with respect to which Seller can grant licenses covering complete equipment, or any assembly, circuit combination, 
method or process in which any such products are used as components. Seller expressly reserves all its rights under such 
patent claims. 


17. DATA AND PROPRIETARY RIGHTS IN DATA. Portions of the data supplied are proprietary to Seller. Seller retains 
for itself all proprietary rights in and to all designs, engineering details, and other data pertaining to any product sold except 
where rights are assigned under written agreement by an executive of Seller. 


18. CONFIDENTIAL INFORMATION. No information shall be deemed to be given or received in confidence by either party 
unless and to the extent it is covered by a separate written agreement. 


19. LIMITATIONS OF ACTIONS. No action for breach of the contract for sale of products shall be commenced more than 
one (1) year after the accrual of the cause of action thereto. 


20. ASSIGNMENT. Purchaser shall not assign this agreement or any interest therein, or any rights hereunder without prior 
written consent of the Seller. 


21. HEADINGS. The headings contained in these terms and conditions are for convenience of reference only and shall in 
no way define or limit the provisions hereof. 
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In conjunction with CALIFORNIA EASTERN LABORATORIES, INC., Corporate Terms and Conditions, the following 
information are highlights of CEL's Standard Terms and Conditions of Sale for all products. 


1. MINIMUM DIRECT ORDER POLICY 
a) STANDARD PRODUCT: $250.00 per order and $50.00 per line item/release. 
b) NON-STANDARD PRODUCTS: $2,500.00 per order and $500.00 per line item/release. 


*- $100.00 minimum per order and $50.00 per line itenV/release. Shipping and 
handling costs will be added to total order price. 


*Visa/Mastercard accepted only. 
2. PRICING/QUOTATIONS 


The pricing is conditional based on the intended purchase quantities. Pricing does not include 
applicable federal, state, local taxes or duties. 


All prices quoted are in U.S. dollars exclusive of transportation expenses. 
Pricing of CEL products may be requested by customers or potential customers through: 


Local CEL Field Sales Offices 
CEL Corporate Headquarters, Santa Clara, CA. 


Address and locations for the above are listed on the back cover of this catalog. 

3. ORDER PLACEMENT/ACCEPTANCE: 
Order placement may be made through the CEL local Field Sales Office or through the Santa Clara 
Headquarters. All orders are subject to final acceptance at CEL Headquarters and are subject to CEL 
standard terms and conditions of sale. 

4. PAYMENT TERMS: 
Payment is due thirty (30) days from date of invoice. 

5. PRODUCT AVAILABILITY: 
Because product availability is a function of constantly changing market and manufacturing conditions, 
CEL cannot guarantee product availability. Please contact your local CEL Field Sales Office for 
current product availability. 

6. DELIVERY: 
CEL agrees to exercise reasonable business practices to meet all agreed upon delivery dates. 
FOB: Santa Clara, California 

7. LOT RESERVATION: 


Lot qualification samples are purchased from CEL as part of the Buyer's order. 


The Lot Qualification process occurs at the Buyers expense and credit will not be issued if said lot fails 
to meet the Buyers requirements. 


The Buyer is limited to one lot qualification per device type at any given time with the exception where 
the total lot quantity is insufficient to fill Buyers total order quantity. 


COPIES OF ALL POLICIES ARE AVAILABLE TO AUTHORIZED PERSONNEL UPON REQUEST FROM 
CALIFORNIA EASTERN LABORATORIES, INC., HEADQUARTERS, SANTA CLARA, CA. 
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NE85639 NPN Silicon High Frequency Transistor ..............scsceseseserecseeeessesesseesseseeeeesseeseensenes 3-157 
NE87112 NPN Silico MICOWONE TEAISISTON 257550 ca Foti cons wnnesivnenannnsexesanscsanaoacecanenss 3-173 
NE88900 PNP Silicon High Frequency Transistor ...............cccscescereseereeseeneeeeetsseeesesesesseeeesenees 3-177 
NE88912 PNP Silicon High Frequency Transistor .............ceseeseeseesecsseseeessesseseseeeeseeneeseeseennens 3-177 
NE88933 PNP Silicon High Frequency Transistor ..............cesesceeeseeeceresssessenseseeeeesseeeeneenees 3-177 
NE88935. PNP Silicon High Frequency Transistor ..............s:ssscsessesesseseessseeessessenesneeneenseneenes 3-177 
NE90100 PNP Medium Power Microwave Transistor ................ccccccscscccssssssscseceeeeneeeeeeceeeeeeeeeees 3-184 
NE90115 PNP Medium Power Microwave Transistor ................cccccccssccssssssssscesseeeeereeeeeseseeeeeeees 3-184 
NE944 Series NPN Silicon Oscillator and Mixer Transistor ...............ccccssssssssssssesccccccccsssccssccsscereeeees 3-189 
NE94430 NPN Silicon Oscillator and Mixer Transistor .............cccccccsssssssssscsccccccscsssssccssonsecceseess 3-189 
NE94432 NPN Silicon Oscillator and Mixer Transistor ................cccccceseeeeeesseeeeeceeeeeeceeererseeseenees 3-189 
NE94433 NPN Silicon Oscillator and Wixer TransistOl :2...5.5.68icc.c.cecccescccscssscescccscsecssesscorsossasenss 3-189 
NE98108 NPN Silicon High Speed Switching Transistor .............seseeesessesseessersereeeseseseeeseneees 3-202 
NE98141 NPN Silicon High Speed Switching Transistor ............cccseeseeesesseseesseeeeeseseseeeeeeees 3-202 
* NE98208 NPN Silicon High Speed Switching Transistor ...........cseseseeseeeereseseeeeesseseeeesseees 3-206 
NE98241 NPN Silicon High Speed Switching Transistor .............sseseeseeesseseeseeeeeeeteeseeeseees 3-206 
4 Power Silicon Bipolar Transistors 
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NE0800-12 Series Class C, 860 MHz, 12 Volt Power Transistor .............:cccesecesseessseeceesneeeessneeseeeseseeeesens 4-5 
NE080190-12 Class C, 860 MHz, 12 Volt Power Transistor ............:sccccsssccssseesssceessneeesssreeesrseseeeneesees 4-5 
NE080191-12 Class C, 860 MHZ, 12 Volt Power Transistor .............cccssscecsseeessnreeeserreeessneesereeseneeeeees 4-5 
NE080490-12 Class C, 860 MHz, 12 Volt Power Transistor .............:ccsssccsssseesssreeeseeeeeecereessreeesensaeeens 4-5 
NE080491-12 Class C, 860 MHz, 12 Volt Power Transistor ..............ccscccsseeseeessseessreesereessnesesseseeneoees 4-5 
NE081090-12 Class C, 860 MHz, 12 Volt Power Transistor ...............csccccsessrcesresesessceseseessesseeeseeevens 4-5 
NE081091-12 Class C, 860 MHz, 12 Volt Power Transistor ...............cseccssssscessressessseeseeeseesseesseeeenes 4-5 
NE090101-07 Class C, 940 MHz, 7 Volt Power Transistor ..............ccsccesssessressreeesserensseeeseeeseeessenees 4-25 
A NELO80120-28 Class A, 860 MHz, 24 Volt Power Transistor .............scssscssessesssseesescesesseseesesseesoneenens 4-8 
A NELO80220-28 Class A, 860 MHz, 24 Volt Power Transistor ...............ssccsscessecssnresssrecsseressseenseeeseeeeoees 4-8 
A NELO80525-28 Class A, 860 MHz, 24 Volt Power Transistor ............csscccsesscsseseeesreseseeesseesssnsneseaesoees 4-8 
NEL13068 1-12 Class A, 1.3 GHz, 12 Volt Power Transistor ..............csssccssrssresssessseessnseessseesseesosasens 4-13 
NEL132081-12 Class A, 1.3 GHz, 12 Volt Power Transistor .............cssccsscsressesseesereeesneeseeseseseesenees 4-13 
NEMO60C69-28 Class AB/C, UHF, 28 Volt Push-Pull Transistor ..............cscsssscsssrecssnessseecesseenseseoeees 4-16 
NEM08048 1-12 Class C, 800-960 MHz, 12 Volt Power Transistor ...........:cscsccseeseeeseeseeeseeeestesseesenes 4-19 
NEMO080C69-28 Class AB/C, UHF, 28 Volt Push-Pull Transistor ................ssccsrsssrecsssrecesseseseresseeesseees 4-16 
NEM081081-12 Class C, 800-960 MHz, 12 Volt Power Transistor .............::ccsceeesseeesseesereeeneestsseneeeenes 4-19 
NEM081568-28 Class AB/C, 860 MHz, 28 Volt Matched Transistor .............:csscesseesseeeeeseeseeeeeeeeenees 4-22 
NEM082081B-12 Class C, 800-960 MHz, 12 Volt Power Transistor ............cscscesesseceseeseeeseseresteseseeeees 4-19 
NEM084081B-12 Class C, 800-960 MHz, 12 Volt Power TransiSto? .............:ccscsscesseesereeeereeeseeseaseneesnees 4-19 
NEM085068-28 Class AB/C, 860 MHz, 28 Volt Matched Transistor ............cccceeeeeeeseeeeseeeneeeteeeeeenees 4-22 
NEM09030 1-07 Class C, 940 MHz, 7 Volt Power Transistor .............:cccscessecesessreesseseneesenscenneseseeseeeenees 4-25 
NEM090701-07 Class C, 940 MHz, 7 Volt Power Transistor .............:cccssccesesseesreceneeeseeeseeesneseteeeeeeesaes 4-25 
NEM092081B-28 Class C, 900 MHz, 28 Volt Power Transistor .............ccccscsseeneesresseeseeeseesesssessesensoeees 4-29 
NEM094081B-28 Class C, 900 MHz, 28 Volt Power Transistor ............:csscessceeseseeeeseeesseeeseeesesereseeesenees 4-29 
NEM096081B-28 Class C, 900 MHZ, 28 Volt Power Transistor ...........:cccsessseeseereessseerenecsseessesesersenensees 4-29 
5 Silicon Monolithic Circuits 
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UPA101B Transistor AIray .........c.cccsssccesssssessssessesesesteseesesssenseseseesenscsessessesensesenaesnaseasesssesseasenaennes 5-7 
UPA101G Transistor Array ........:ccccccssssessessscessssensessessenssseenensesnsessensersnessessesaeseeseeesensensenenseeanees 5-7 
UPA102B Transistor Array ..........cccccscsscessessescsssssesseseseseseeeesnssnennsenseaseassesassssssrensesesensennennensensenss 5-10 
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TU CMING IGNOU PCA. 5s cence cos ces sacsd env tans choo cae kechuin vias wea eotad lt alasieece esos 5-10 
TUCEIVSIS OE AC AY a gnscacescsssseutdecacnce assiaadlsiecccyataie cwstle Santee tens bs seo esteet see ec eenc Sects 5-13 
TT GEAEVBNS COP AIC AY Seog, bax cos can co ecacttia cdc od cen vaccsags bins Redes ahampelsous Aline iia estes, 5-13 
TEEMISISUOR AIT EY secs scsetesevec sea vesu ceva gases taut teccs ese eeicsts oe keeuteicasia odeh laid kecataiecs 5-16 
NT EUNSIS WOE PAY spss ast cases re cacats dueestaneceecanae de aewsesusscctalubs nabs tcclestideedeeest lindane auton, 5-16 
Divide-By-2 Prescaller ................scssssssssssssssssssssessssssssssscsesesesesesecesscssscsssssesecsessessseceeeees 5-19 
DIVIGO-By- 2: PIOSCEMGN xis cassis sit sducsssissassbactetshuccseeiiedalanecedeelcdsiadecscshesbocsdauad cccadaciedecks 5-19 
DiVido-By-2 Proscar ..........ssscssscsssssosesssessorsceseserecessccsoseserecssessonscteseavoensecsvacssaraonenroces 5-19 
Divide-By-2 Prescaller ...............sscscssssssssssssssssssssssscssssscscssesssececscecassusesssesesasscaceseseseseees 5-19 
Divide-By-4 Prescaller ............cssossssenscssscsseserssssssserersensnssssssssssecetaeacsseseveceososorerensenseseees 5-23 
Divide-By-4 Prescaler ................ccccscccccsssssssessssescssecenees Aoksad eae cesar taceuei aiasasectaspoussteceies 5-23 
DIVIGO- By-4PIOSCANOR cis ccsiyeis eos esos vescealaacsscasea ised acids ccaseGceiRssccsiee., sndveddeee densa 5-23 
Divide-By-4 Presale ..............ssesesscsssssscssesssssssscsssesesesecesssesssassssssececssesesevsvscecaceeceseseees 5-23 
2.5 GHZ Divide-By-2 Presale ..............sccccsssssscssscsssessscscssssscesscssscssscssesssessesssesececessees 5-27 
2.5 GHZ Divide-By-2 Prescaller ..............c.cccssscssssssscsessssssscesessssscsescsesesecsssssssesesecsseceseees 5-27 
2.5 GHZ Divide-By-2 Prescaller ..............ccccsscssscssssscsescssssesesessssscsesssssesesscessssesesscecececeees 5-27 
2.5 GHZ Divide-By-4 Prescaler oo... ececsssesssssssessssssssssscssessecsececeseesesecscsesesecsesesessees 5-31 
2.5 GHZ Divide-By-4 Prescaler ...............cccccsscssscssssscsccssesesessscsesscssscsssesececeecsesececececes 5-31 
2.5 GHZ Divide-By-4 Prescallee ..............ccccccssscsescsessscsesessscscssessesssessasssesesssecececsescoseeee 5-31 
2.5 GHZ Divide-By-512/256 Prescaler .............cccccsssssecessssscssecsssssssscsssesesesesesecseseeeeees 5-35 
2.5 GHZ Divide-By-512/256 Prescallef .............ccsccsssssssssssssssssssesesescscssssssssssececsessececee 5-35 
2.5 GHZ Divide-By-512/256 Prescaler ............ccccccccccccsssccssssesessssesessssssssssesecscscececececeees 5-35 
1.0 GHZ Divide-By-2/4/8 Prescallef .............ccssssccsssssesesssesesesessesesessssesessssesessssesesceeees 5-39 
1.0 GHZ Divide-By-2/4/8 Prescall@r .............cccccsccssscscsssccscsssscessssesesessssssssssssesecscscseeceeees 5-39 
1.0 GHZ Divide-By-2/4/8 Presale .............ccscsscsscsssssssssesecssesessssesssssesssesssssesssessceseseees 5-39 
2.5 GHZ Divide-By-128/64 Prescaller .............cccsscssssscsssssesesesesscessssssssssssssesssecsssesseseeees 5-44 
2.5 GHZ Divide-By-128/64 Prescaller ...........cccscscssscsssssesecesesesesecssscssssesseseceseceseseseescess 5-44 
2.5 GHZ Divide-By-128/64 Prescaller .............ccccscssssscsssssssssccsesesecesesscssssssscsseseesecsceseeees 5-44 
2.0 GHz Divide-by-64/64,-128/129 Prescaller ........cccccsssssossssssssssscesecceseccecesceressesesesese 5-49 
1.0 GHz Bandwidth Silicon MMIC Amplifier .............cccsscscssssscsssscsssssssssssssscesscececees 5-52 
1.0 GHz Bandwidth Silicon MMIC Amplifier .................ccsssssssssscsssscssssssssssscsscecccsoseees 5-52 
1.0 GHz Silicon MMIC Amplifier ................cccccscsssscescssssssesessscscssssscsssssssesessceessseseceeeeees 5-55 
1.0 GHZ Silicon MMIC Amplifier ................scscscscsssssescscssssssssssssscseesesssecsssssssssssssesescseseees 5-55 
1.0 GHZ Silicon MMIC Amplifier ..............ccccccsccssssssssssssessecscesesecssssssssscsesececcesecsesececees 5-55 
800 MHz Wide-Band Silicon MMIC Amplifier .................ccccccccccsccssssssssssssesssccecceceseseeees 5-58 
850 MHz Wide-Band Silicon MMIC Amplifier ...................ccccccccsccscsssssssssssesecccsesecsececess 5-61 
Ultra-Wideband Differential Video Amplifier ...................cccccceccssscscsssscssccscecesececscsceeseses 5-64 
Ultra-Wideband Differential Video Amplifier ..................cccccscscscssecssssssessssssssscssecsceseseeee 5-64 
High Isolation Silicon MMIC IF Amplifiers ................cccccscsssssscssssscessssesecessesesessssssscsscnsees 5-69 
High Isolation Silicon MMIC IF Amplifiers .................cccccsccecesesssssessssssscsssscssceseceeseeeees 5-69 
High Isolation Silicon MMIC IF Amplifiers ..............ccscscssssssssssscessssessssesesseseesesessesssseseees 5-69 
1.9 GHz Bandwidth General Purpose Si MMIC Amplifier ................c.ccccccccscscssssssosecoees 5-73 
1.9 GHz Bandwidth General Purpose Si MMIC Amplifier ................ccccccccccccscsccsecsosoeee. 5-73 
1.9 GHz Bandwidth General Purpose Si MMIC Amplifier .................cecccccccscssecesoseocoees 5-73 
1.2 GHz Bandwidth Low Noise Si MMIC Amplifier ................ccccccccccccscsssssssssccscsceoccecees 5-77 
1.2 GHz Bandwidth Low Noise Si MMIC Amplifier ................cccccccsccccccssscsccecesesesececceees 5-77 
1.2 GHz Bandwidth Low Noise Si MMIC Amplifier .................cccccccccscscsssssscsscccsesececesess 5-77 
1.7 GHz Medium Power Broadband Si MMIC Amplifier ................c.cccccscsccsssssscccosscceeees 5-81 
1.7 GHz Medium Power Broadband Si MMIC Amplifier ..................cccccccccsccssssesesoceseees 5-81 
1.7 GHz Medium Power Broadband Si MMIC Amplifier ...................c.cccccccscsssssssocosoeeees 5-81 
1.9 GHz Medium Power Broadband Si MMIC Amplifier ...................cccccescscsssssssseseeeees., 5-86 
1.9 GHz Medium Power Broadband Si MMIC Amplifier ...................cccccccscscssssssosescseees 5-86 
1.9 GHz Medium Power Broadband Si MMIC Amplifier .................c.cccccccscscsssssososesceeees 5-86 
High Speed LED Driver ..............csscssssssesssesssssssesssessssessscesssuscssssssscsesssssstsesssssesceseceescsees 5-92 
FUQI SPOOG LED Diver iis: assesses stuck scsetdeiecescieidearataieeeevehivevetsdbeeiDloneca etic 5-92 
900 MHZ Mixer, Oscillator SilicOM MMIC .............cccscscscssscscssssssesesssssscssssscssscesescecssesseees 5-98 
900 MHz Mixer, Oscillator SilicOm MMIC ...........c.cccccsssscsscssscsesesecesesssscsssessssesescsceseseeees 5-98 
900 MHz Mixer, Oscillator Silicom MMIC ...............cccccccccscsssscssscscssscsssscesesececeececccecesee, 5-98 
900 MHZ Silicon MMIC Down Converter ...........cccccccscsssscssssssesssesecesssssssscscssssesesceseeees 5-105 
900 MHZ Silicon MMIC Down Converter ............c.cccscsssesssesescsesesscsssesscssssscscesececeeceseees 5-105 
900 MHZ Silicon MMIC Down Converter ............cccccscsesssssesesssesscssssssssssssssceseceeeeceeeees 5-105 
900 MHz Silicon MMIC Down Converter ........... og taasues div atuatiesataceeveseueetaaveseraeaves cs 5-115 
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UPC1687G 900 MHz Silicon MMIC Down Converter ...................cccccccccssssccsssccsssccsceenscecescceeescoees 5-115 


UPC1687P 900 MHz Silicon MMIC Down Corwerterr .................:sccccscsssssssssssscessenseeseessesseesessseneees 5-115 
UPC1688G 1.0 GHz Bandwidth Silicon MMIC Amplifier ...................sccssscssssscssssesseseseesseeseseeers 5-123 
UPC2708T 3 GHz Silicon MMIC Wide-Band Amplifier ....................scccsscssssscssssessssseesssseesensesens 5-126 
UPC2709T 2.5 GHz Silicon MMIC Wide-Band Amplifier ...................:scsscsssssssssssresesseesesereseeeees 5-130 
UPC2710T 1.5 GHz Silicon MMIC Wide-Band Amplifier ...................cssccssscscsssevsesterssseseneeees 5-134 
UPC2711T 3 GHz Silicon MMIC Wide-Band Amplifier ...................ccssccseccssssssrseeseessseesenresssnens 5-126 
UPC2712T 2.5 GHz Silicon MMIC Wide-Band Amplifier ..................ccssscsssssssceeeesseeeeeeseeserseeenens 5-130 
UPC2713T 1.5 GHz Silicon MMIC Wide-Band Amplifier ..................cssccssscssccestseesreessseseerseesaees 5-134 
UPC2714T Low Power Consumption Silicon MMIC Amplifier ...............c:sccsccssssseesressreeeeeseesneees 5-138 
UPC2715T Low Power Consumption Silicon MMIC Amplifier ...............:ccssscssessseseseseesseesssneseees 5-138 
UPC2721GR Silicon MMIC Frequency Converter ...............:ccscsccsssessesseesessessesesressesseesssesseseeeaees 5-142 
UPC2722GR Silicon MMIC Frequency Converter ...............ccccsccssssrcsssenesnseseesensesscessessessessesees §-142 
UPC2723T 1.1 GHz Silicon MMIC AGC Amplifier ..............ccccccsssccsssssssscssscncsssssnscnssssssscsccseceecse 5-146 
UPC2745T SI MMIC Wideband Amplifier .............ccccccsccsssssssscssercsssccsecsnscssssenssenssecssscssccssncsecssecs 5-150 
UPC2746T 3V, 1500 MHz Si MMIC Wideband Amplifier ............scsssscscscsscccscessscvsssossccscnccscnseees 5-154 
UPC2747T 3V, 900 MHz Si MMIC Wideband Amplifier .............sssceccsssssccsssccsscsssecscsscnseessenssees 5-158 
UPC2748T 3V, 900 MHz Low Noise Si MMIC Amplifier ...........cscsssscsssorsescccescsccscsssssssccesserscscnse 5-162 
6 GaAs Monolithic Circuits 
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* UPG100B Low Noise Wide-Band Amplifier .................cssscsssssscscesresssssssssnseseeesssesssessnessssssesssseeenes 6-5 
* UPG100P Low Noise Wide-Band Amplifier ................cscsscsssscessesrcsresnsssssncessesesseeessssnessensssessessoaeees 6-5 
* UPG101B Medium Power Wide-Band Amplifier ..................scssscsssccsrsessesreesrsessesseeesseessssenssssesonees 6-8 
* UPG101P Medium Power Wide-Band Amplifier ..................sscscsssssscssssresssressnreeessceeeesssrseessessosenssens 6-8 
UPG103B Low Noise Wide-Band Amplifier ................:ssssscsssssssssssesesessesrssnsesnesssessesscesseessessenenes 6-11 
UPG103P Low Noise Wide-Band Amplifier ................sssssssssecscsssesrssseseessssssesseersceseessessesseeseeees 6-11 
UPG105B-1 GaAs S-Band Low Noise Amplifier .................csscsssscssscesresseneessesesessressesssasesssseseneoess 6-13 
UPG106B 2.5 GHz Wide-Band AGC Amplifier .................ccsccsssssssresssssressceseeseeeresssesssescsssrssesseees 6-15 
UPG106P 2.5 GHz Wide-Band AGC Amplifier ................sccssscssssssesseestesessesscessessessensosessseseesens 6-15 
* UPG107B S-Band SPDT MMIC SWitch ..............ccscccscccsscsscesssseccsssescssesssesssesesssseecsaeeessnessssesseeensees 6-18 
* UPG107P S-Band SPDT MMIC SWitch .............ccccccssscsssessssscssesssessssscsssesesseesssceesneeesaneesenesseesanees 6-18 
* UPG110B 2-8 GHz Wide-Band Amplifier ...............ccscscsssssecesesssessssneneesseseeeeeeseesessessessenseenes 6-22 
* UPG110B-L Low Current 2-8 GHz Wide-Band Amplifier ...................:ccssscscseessreessreeesseesseestseeseeees 6-25 
* UPG110P 2-8 GHZ Wide-Band Amplifier ...............cscsssssesessseeessesseesesessesseeseesessssssesssenenenecenees 6-22 
* UPG110P-L Low Current 2-8 GHz Wide-Band Amplifier ....................ccssccssrecesresssessnessssessseessseeees 6-25 
UPG122P Low Noise GaAs MMIC Amplifier .................ssccscssesssscsssssessscnsessessseseeseesseessessssnaconenes 6-28 
UPG501B 5 GHz Divide-By-4 Static Prescallee .............ccscssescercscssesesessssessssssssssessessessenessenesnenees 6-30 
UPG501P 5 GHz Divide-By-4 Static Prescaller ..............ccessscsssscsseseersesesssesssssssssesssssescessesssenseasens 6-30 
UPG502B 5 GHz Divide-By-2 Static Prescallee ............csssssesssssesesssessessssssssssssesssssecssceseeseenenees 6-34 
UPG502P 5 GHz Divide-By-2 Static Prescaler ............sssessssssssssessssssseesesseesssssscnseneesseeencenseaceneens 6-34 
* UPGS03B 9 GHz Divide-By-4 Dynamic Prescale ..............sscscssessecererssesseesessesssssssssessssseatsreneaes 6-38 
* UPG503P 9 GHz Divide-By-4 Dynamic Prescallet ..............cscssessesscseessecrssrsssseseesssessensescesesensennes 6-38 
* UPG504B 9 GHz Divide-By-2 Dynamic Prescale ..............ssssscseresceessscessesscsssssssessseeesseeeaeensasees 6-42 
* UPG504P 9 GHz Divide-By-2 Dynamic Prescaler ................cssssessscerssessssesessssessssesesscenssesetsesacens 6-42 
* UPG506B 14 GHz Divide-By-8 Dynamic Prescalet ...............cscssseseseeretetesseccsessessnssseeeeseseereates 6-46 
* UPGS5SO6P 14 GHz Divide-By-8 Dynamic Prescalet ...............seeee U caeatahewerigeceauaucankaaseeteemeelee 6-46 
7 Hybrids 
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MC-5950 GaAs Multi-Chip Integrated Circult ........ccscssssssssssssssssssecsssecesssscsccssssensesssrssesssenss sidesnays 7-3 
MC-5951 GaAs Multi-Chip Integrated Circuit ...........ccssssssssssssccscsccccsssssenssesscceseeseasensenssssecnsenses 746 
MC-5952 GaAs Multi-Chip Integrated Circult ........cccssssssssssssssessccccsscsccsesssssescessssssssscsssnssssssansacs 78 
MC-5973 GaAs Multi-Chip Integrated Circullt .......scsscssssssssssssscecsscssccsccesecssssesseesenssecenssnssesencnace 7-10 
MC-5974 GaAs Multi-Chip Integrated Circullt .........ccccsscsssssssssssccessessssssseccscsscrsacesssssesseasensesssace 7-12 
MC-7600 GaAs Multi-Chip Integrated Circullt ...........ssrsssssssssssescccscsssscsscsccncsscensescessessssenseasnssases 7-14 
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1. Also available in 84A, (1.7 mm Minimum lead length) package. 
2. Available in tape and reel. 
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GENERAL PURPOSE GaAs FETs 


Typical Specifications @ Ta = 25°C 


NE33200 
NE67300 
NE71000 
NE72000 
NE76000 


0.1 to 18 


0.1 to 18 


0.1 to 18 
0.1 to 12 
0.1 to 18 


Small Signal GaAs FET Selection Guide 


Chip 
Chip 
Chip 
Chip 
Chip 


NE76100 0.1 to 12 . Chip 


NE71083 f 0.1 to 18 : ; : : : Hermetic 
Metal Ceramic 


NE72089A : 0.1 to 10 : : : : : Hermetic 
Metal Ceramic 


NE76083A : 0.1 to 18 . : A ; f Hermetic 
Metal Ceramic 


NE33284A1 0. 0.1 to 14 : ; : : : Low Cost 
Ceramic 


NE71084 : 0.1 to 14 ; ; ; : : Low Cost 
Ceramic 


NE76084 | O. 0.1 to 14 : ; ; : . Low Cost 
Ceramic 


NE76184A E 0.1 to 14 ‘ : j } ; Low Cost 
Ceramic 


NE76038 . 0.1 to 14 : : . : : Surface Mount 
Plastic 





Notes: 
1. Also available in 84A (1.7 mm min lead length) package. 
2. Available in tape and reel. 


DUAL GATE GaAs FETs 
lssen pence @ Ta = 25°C 









fod fet : 
food ae -. inn 


0.1 to6 39! 
0.1 to 4 39' 
Notes: 


1. Available in tape and reel. 






Surface Mount 
Plastic 


NE25139 


Surface Mount 
Plastic 


NE25339 
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N EC ULTRA LOW NOISE 


PSEUDOMORPHIC HJ FET | NE24200 








FEATURES NOISE FIGURE & ASSOCIATED 
GAIN vs. FREQUENCY 
Vos =2V, los =10 mA 





¢ VERY LOW NOISE FIGURE: 
NF = 0.6 aB typical at f = 12 GHz 


¢ HIGH ASSOCIATED GAIN: 
Ga = 11.0 GB typical at f = 12 GHz 


¢ La = 0.25 um, Wa = 200 pm 


DESCRIPTION 


The NE24200 is a pseudomorphic Hetero-Junction FET chip 
that utilizes the junction between Si-doped AlGaAs and 
undoped InGaAs to create a two-dimensional electron gas 
layer with very high electron mobility. This device features 
mushroom shaped TiAl gates for decreased gate resistance 
and improved power handling capabilities. The mushroom 
gate results in lower noise figure and high associated gain for 
space applications. 


Mt LTE 
TN { 





Noise Figure, NF (dB) 
Associated Gain, Ga (dB) 





Frequency, f (GHz) 


NEC's stringent quality assurance andtest procedures assure 
the highest reliability and performance. 


ELECTRICAL CHARACTERISTICS (ta = 25°c) 






PART NUMBER NE24200 
PACKAGE OUTLINE 00 (CHIP) 


SYMBOLS PARAMETERS AND CONDITIONS UNITS 


NFopt! Optimum Noise Figure at VDs = 2 V, Ips = 10 mA 
f= 4 GHz dB 
f= 12 GHz dB 
Associated Gain at Vos = 2 V, Ibs = 10 mA 
f = 4 GHz dB 
f = 12 GHz dB 
P1dB Output Power at 1 dB Gain Compression Point, f = 12 GHz 
Vos =2V, los = 10 mA dBm 
Vos =2 V, IDS = 20 mA | dBm 
Gain at P14, f = 12 GHz 
Vos =2V, lbs = 10 mA dB 11.8 
Vos = 2 V, los = 20 mA dB 12.8 


| Ioss Saturated Drain Current at Vos = 2 V, Vas =O V 15 
v 
























Pinch-Off Voltage at Vos = 2 V, IDs = 100 pA PM | 20 
Transconductance at Vos = 2 V, IDs = 10 mA | oms | 45 | 


Gate to Source Leakage Current at Ves = -3 V 


Thermal Resistance (Channel-to-Case) 

Notes: 

1. RF performance is determined by packaging and testing 10 samples per wafer. Wafer rejection criteria for standard devices is 2 rejects for 10 
samples. 


2. Chip mounted on infinite heat sink. 





NE24200 





ABSOLUTE MAXIMUM RATINGS (ta = 25°c) TYPICAL NOISE PARAMETERS!:2 ta - 25°) 
Vos = 2 V, los = 10 mA 


[vos | “Print Source Voiago_[_V_ 
[vaso | “Gate Souce Volags | V_ 
: = 

TH 





DS V 
V 
[es [Brain Curent 
[ewe [Gate Curent | vA 
[P| Tota Power Disipaton | mW | 200 


Notes: 

1. Operation in excess of any one of these conditions may result in 
permanent damage . 

2. With chip mounted on an alumina heat sink (size: 3 x 3 x 0.6 mm 
thick). 


TYPICAL PERFORMANCE CURVES (1a = 25°c) 


TOTAL POWER DISSIPATION vs. 
AMBIENT TEMPERATURE 





=S 200 Notes: 
iS 1. Noise Parameters include Bond Wires. 
E nee oe Gate: Total 2 wires, 1 per bond pad 0.0132" (335 jum) long 
c 150 each wire. 
So Drain: Total 2 wires, 1 per bond pad 0.0094" (240 ym) 
a long each wire. 
2B 100 Source: Total 4 wires, 2 per side, 0.0070" (178 pm) long 
<) each wire. 
g Wire: 0.0007" (17.8 jum) dia. gold. 
a 50 2. Data at 28 and 30 GHz is extrapolated, not measured. 
0 
0 25 50 75 100 125 150 175 200 
Ambient Temperature, TA (°C) 
NOISE FIGURE & ASSOCIATED 
DRAIN CURRENT vs. GAIN vs. DRAIN CURRENT 
DRAIN TO SOURCE VOLTAGE Vos = 2 V, f = 12 GHz 
ao 
= 
in 
< 3 o 
E Z 2 
g g 6 
— D> c 
Cc ic a 
: ; 3 
< 2 % 
g E ye) 
§ z g 
a 
O 





0 1 2 3 0 5 10 15 20 2 30 35 
Drain to Source Voltage, VDs (V) Drain Current, IDs (mA) 
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TYPICAL COMMON SOURCE SCATTERING PARAMETERS! (ta - 25°c) 








NE24200 
Coordinates in Ohms 
Frequency in GHz 
(VDS = 2 V, IDS = 10 mA) 


Vos = 2 V, los = 10 mA 


FREQ $11 $21 $12 $22 K |S21| MAG2 
(GHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) (dB) 
0.1 999 -1.3 5.039 179.0 .002 89.2 617 -0.7 05 14.0 34.1 
0.2 999 -2.5 5.021 178.0 .004 88.6 617 -1.4 03 14.0 31.4 
0.5 999 6.1 4.966 175.1 .008 86.7 617 -4.2 01 13.9 27.7 
1.0 997 -11.9 4.876 170.4 .016 83.6 617 -8.4 01 13.8 24.9 
2.0 989 -23.1 4.702 161.2 .030 77.3 614 -15.4 04 13.4 22.0 
3.0 978 -33.7 4.535 152.3 .042 70.9 611 -22.4 07 13.1 20.4 
4.0 967 -43.7 4.375 143.8 .052 64.7 606 -29.4 09 12.8 19.2 
5.0 947 -53.1 4.222 135.6 .062 58.8 600 -36.0 12 12.5 18.3 
6.0 927 -62.2 4.075 127.8 .071 53.1 593 -41.2 16 12.2 17.6 
7.0 909 -70.8 3.933 120.2 .079 478 585 -46.1 20 11.9 17.0 
8.0 891 -79.0 3.797 112.8 .086 42.9 576 -51.0 23 11.6 16.4 
9.0 873 -86.8 3.666 105.8 092 38.3 567 -55.8 26 11.3 16.0 
10.0 856 -94.3 3.540 98.9 .099 34.2 557 -60.5 29 11.0 15.5 
11.0 838 -101.5 3.418 92.3 .104 30.4 547 -65.1 32 10.7 15.1 
12.0 820 -108.4 3.301 86.0 .109 26.9 536 -69.6 35 10.4 14.8 
13.0 803 -115.0 3.188 79.8 .114 23.8 525 -73.9 37 10.1 14.4 
14.0 786 -121.4 3.079 73.8 .119 20.9 514 -78.2 40 9.8 14.1 
15.0 769 -127.5 2.973 68.1 .123 18.4 503 -82.4 43 9.5 13.8 
16.0 753 -133.5 2.871 62.5 127 16.1 492 -86.6 45 9.2 13.5 
17.0 736 -139.2 2.773 57.1 131 14.0 481 -90.6 48 8.8 13.2 
18.0 721 -144.7 2.677 518 .135 12.1 470 -94.5 51 8.5 13.0 
19.0 705 -150.1 2.585 46.7 .138 10.4 460 -98.3 54 8.2 12.7 
20.0 691 -155.3 2.495 41.7 .142 8.9 450 -102.0 57 7.9 12.5 
22.0 662 -165.2 2.324 32.3 .148. 6.3 433 -109.1 64 7.3 12.0 
24.0 635 -174.6 2.163 23.3 .153 4.2 419 -115.9 71 6.7 11.5 
26.0 .610 176.5 2.011 14.8 .159 2.4 .410 122.3 76 6.1 11.0 
28.0 587 168.1 1.867 6.8 .163 1.0 .406 -128.3 85 5.4 10.6 
30.0 565 160.0 1.732 0.8 .168 0.1 .407 -133.9 92 48 10.1 
Notes: 


1. S Parameters include Bond Wires. 
Gate: Total 2 wire(s), 1 per bond pad 0.0132" (335 jum) long each wire. 
Drain: Total 2 wire(s), 1 per bond pad 0.0094" (240 um) long each wire. 
Source: Total 4 wire(s), 2 per side, 0.0070" (178 jum) long each wire. 
Wire: 0.0007" (17.8 pum) dia. gold. 

2. Gain Calculations: 


maG = -S2iL (k#\/K2-1 ) . When K<1,MAG =MSG. MSG = -S2tL «= 1+1Al*-|Sii]?-|S2al? 4 _ S11 S22 - Sar Si2 
{S12} [S12] 2 |S12S21| 


MAG = Maximum Available Gain 
MSG = Maximum Stable Gain 
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TYPICAL COMMON SOURCE SCATTERING PARAMETERS! (ta - 25°c) 


Vps = 2 V, los = 20 mA 





FREQ $11 $21 2 Saez K |S21| MAG2 
(GHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) (dB) 
0.1 999 -1.4 6.161 178.9 .002 89.3 554 -0.6 007 15.8 35.6 
0.2 999 -2.7 6.156 177.8 .003 88.6 553 -1.5 01 15.8 32.8 
0.5 998 -6.7 6.121 174.5 .006 86.5 550 -3.7 03 15.7 29.9 
1.0 995 -13.2 6.030 169.2 013 83.2 545 -7.4 06 15.6 26.6 
2.0 982 -25.6 5.811 159.3 .027 76.8 535 -15.5 09 15.3 23.4 
3.0 965 -37.1 5.579 149.9 .039 70.7 525 -22.9 13 14.9 21.6 
4.0 945 -47.9 5.345 141.0 .049 65.0 516 -30.3 16 14.6 20.4 
5.0 923 -58.1 5.120 132.6 .058 59.7 507 -37.7 19 14.2 19.5 
6.0 900 -67.6 4.902 124.6 .066 54.7 498 -42.2 23 13.8 18.7 
7.0 878 -76.5 4.692 117.0 .073 50.0 489 -47.2 27 13.4 18.1 
8.0 856 -84.9 4.493 109.7 .079 45.7 481 -52.1 31 13.0 17.6 
9.0 835 -92.8 4.303 102.8 .085 41.7 473 -56.8 34 12.7 17.1 
10.0 816 -100.2 4.122 96.1 .080 38.0 465 -61.4 37 12.3 16.6 
11.0 797 -107.3 3.951 89.7 .095 34.6 457 -65.9 40 11.9 16.2 
12.0 780 -113.9 3.788 83.6 .099 31.4 450 -70.3 43 11.6 15.8 
13.0 764 -120.3 3.634 77.7 .103 28.6 443 -74.5 46 11.2 15.5 
14.0 749 -126.3 3.488 72.0 .107 26.0 436 -/8.6 48 10.8 15.1 
15.0 1734 -132.1 3.350 66.5 111 23.6 429 -82.7 51 10.5 148 
16.0 720 -137.7 3.219 61.1 .115 21.5 423 -86.6 54 10.1 14.5 
17.0 706 -143.1 3.095 56.0 .119 19.6 417 -90.4 56 9.8 14.2 
18.0 692 -148.2 2.977 51.0 .123 17.9 411 -94.1 59 9.5 13.8 
19.0 679 -153.3 2.865 46.2 .126 16.4 405 -97.8 61 9.1 13.6 
20.0 665 -158.2 2.759 41.5 .130 15.1 399 -101.3 64 8.8 13.3 
22.0 637 -167.7 2.562 32.5 .138 12.8 389 -108.1 70 8.2 12.7 
24.0 609 -176.9 2.384 23.9 .147 11.1 380 -114.6 75 75 12.1 
26.0 583 174.1 2.222 15.7 .157 9.6 370 -120.8 80 6.9 11.5 
28.0 562 165.2 2.076 7.7 .167 8.4 362 -126.7 84 6.3 10.9 
30.0 552 156.4 1.942 0.0 .180 7.1 354 -132.2 86 5.7 10.3 
Notes: 


1. S Parameters include Bond Wires. 
Gate: Total 2 wire(s), 1 per bond pad 0.0132" (335 jm) long each wire. 
Drain: — Total 2 wire(s), 1 per bond pad 0.0094" (240 yum) long each wire. 
Source: Total 4 wire(s), 2 per side, 0.0070" (178 tm) long each wire. 
Wire: 0.0007" (17.8 pm) dia. gold. 

2. Gain Calculations: 


2 
MAG = -S2!L (kK t\/k?-1 ) . WhenK<1,MAG=MSG. MSG = S2!L «= 1+1Al*- [S11]? - [S27 4 _ g14 So - Sor Si2 
[S12] [S12] 2 |S12Sa1| 
MAG = Maximum Available Gain 
MSG = Maximum Stable 


OUTLINE DIMENSIONS TYPICAL PERFORMANCE CURVES 7: - 25°c) 
NE24200 (CHIP) 
(Units in pm) TRANSCONDUCTANCE vs. 
alle DRAIN CURRENT 


Vos = 2.0 V 
100 








Ww 

on 

© 

H 

(oo) 

oi 
Transconductance, gm (mS) 


0 5 10 15 20 25 30 35 40 45 50 





le— 113 


Chip Thickness: 140 + 20 pm 
Note: All dimensions are typical unless otherwise specified. 





45 47 40 Drain Current, IDs (mA) 
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ULTRA LOW NOISE 
PSEUDOMORPHIC HJ FET we 








FEATURES NOISE FIGURE & ASSOCIATED 
a GAIN vs. FREQUENCY 


¢ VERY LOW NOISE FIGURE: Vos = 2 V, los = 10 mA 
0.6 dB typical at 12 GHz 


¢ HIGH ASSOCIATED GAIN: 
11.0 dB typical at 12 GHz 


¢ La = 0.25 pm, Wa = 200 pm 
¢ HERMETIC METAL/CERAMIC PACKAGE 





DESCRIPTION 


The NE242838B is apseudomorphic Hetero-Junction FET that 
uses the junction between Si-doped AlGaAs and undoped 
InGaAs to create very high mobility electrons. The device 
features mushroom shaped TiAl gates for decreased gate 
resistance and improved power handling capabilities. The 
mushroom gate also results in lower noise figure and high Frequency, f (GHz) 
associated gain. This device is housed in a solder sealed 

hermetic, metal ceramic package for high reliability in space 

applications. 


Optimum Noise Figure, NFopT (dB) 
Associated Gain, GA (dB) 





NEC's stringent quality assurance andtest procedures assure 
the highest reliability and performance. 


ELECTRICAL CHARACTERISTICS (ta = 25°c) 


PART NUMBER 
PACKAGE OUTLINE 
SYMBO PARAMETERS AND CONDITIONS UNITS 


NFopt! Optimum Noise Figure at Vos = 2 V, lbs = 10 mA 
f = 4 GHz 
f = 12 GHz 





NE24283B 
83B 





3 


2 
v 


Associated Gain at VbS = 2 V, IDS = 10 mA 


f = 4 GHz 
f = 12 GHz 


Output Power at 1 dB Gain Compression Point, f = 12 GHz 
Vos =2V, lps =10 mA 
Vps = 2 V, lbs = 20 mA 


Gain at P1dB, f = 12 GHz 


aa 


P1dB 





Vos = 2 V, los = 10 mA 
Vos = 2 V, lIDS = 20mA 





Saturated Drain Current at Vos = 2 V, Vas =O V mA 
Vp Pinch-off Voltage at Vps = 2 V, IDS = 100 pA 


Transconductance at Vos = 2 V, IDSs = 10 mA 
Gate to Source Leakage Current at Vas = -3 V 
RTH (CH-A) Thermal Resistance (Channel-to-Ambient) °C/W 
C/W 


RTH (CH-C) Thermal Resistance (Channel-to-Case) 2 
ote: 


1.Typical values of noise figures and associated gain are those obtained when 50% of the devices from a large number of lots were individually 
measured in a circuit with the input individually tuned to obtain the minimum value. Maximum values are criteria established of the production line as 
a "go-no-go" screening tuned for the “generic” type but not specimen. 
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ABSOLUTE MAXIMUM RATINGS! (ta = 25°c) TYPICAL NOISE PARAMETERS (1a = 25°c) 


SYMBOLS PARAMETERS UNITS | RATINGS | Vos =2 V,lps=10 mA 
Vbs Drain to Source Voltage 
V 

T 





° 






Tv [40 
[es [ran ourent | ma |e 
[tere | Gate Curent «| sea |e 
Storage Temperature 
Total Power Dissipation | mw | 200 | 


Note: 
1. Operation in excess of any one of these conditions may result in 
permanent damage. 





a 
= 
a 
| 105 | 
128 
| 156 





| MAG 
088 
aaa 
087 
| 0.63 
057 
| 0.52 
Toss 
a 
| 0.36 


TYPICAL PERFORMANCE CURVES (ta = 25°c) 


; NOISE FIGURE AND 
TOTAL POWER DISSIPATION vs. ASSOCIATED GAIN vs. DRAIN CURRENT 
AMBIENT TEMPERATURE Vos = 2 V, f = 12 GHz 
250 













= 
E 200 ~ ack 
& o o 
¢ ra 5 
S 150 ‘ z 0 
a . Infinite o 0.8 § 
A IN \ Heat sink 5 ro} 
co) = 0.6 
Q 100 pas 3 
g XI \ 2 8 
3 Free Air ‘Oo 04 8 
a » N = ” 
50 ” 
S$ A < 
N 
0 25 50 75 100 125 150 175 200 0 5 1 1 20 2 30 35 
Ambient Temperature, TA (°C) Drain Current, IDs (mA) 
DRAIN CURRENT vs. TRANSCONDUCTANCE vs. 
DRAIN TO SOURCE VOLTAGE DRAIN CURRENT 
fae Oe Ls ies 
QD 
z &* 
E E 
Lo) 
” « 
fa) @ 60 
8 2 4 
i= 8 
o ” 
fa @ 20 
— 





ia 
of | | | | | [Ct CT 
0 5 10 15 20 25 30 35 40 45 50 
Drain Current, lOs (mA) 


Drain to Source Voltage, Vos (V) 
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TYPICAL COMMON SOURCE SCATTERING PARAMETERS (1 = 25°c) 





NE24283B 
-J50 Coordinates in Ohms -90° 
Frequency in GHz 
(VDs = 2 V, Ips = 10 mA) 


Vos = 2 V, los = 10 mA 








FREQ $11 $21 $12 $22 K S21 MAG! 
GHz MAG ANG MAG ANG MAG ANG MAG ANG (dB) (dB) 
0.1 0.999 -2.3 4.799 177.2 0.001 80.2 0.669 -1.9 0.21 136 368 
0.2 0.999 -4.2 4.784 1760 0.003 83.3 0.668 -3.3 0.08 13.6 32.0 
0.5 0.999 -10.1 4832 1703 0.007 84.3 0.671 -7.3 0.01 13.7 28.4 
1.0 0.989 -19.6 4.761 160.6 0.014 75.7 0.663 -14.0 0.12 13.5 25.3 
2.0 0.959 -37.5 4633 143.6 0.028 64.5 0.658 -28.1 0.20 13.3 222 
3.0 0.921 -54.4 4449 127.2 0.039 53.4 0.640 -40.7 0.29 13.0 206 
4.0 0.879 -70.6 4177 = 111.7 0.048 42.8 0.628 -52.3 0.37 12.4 19.4 
5.0 0.829 -86.0 3.912 96.7 0.054 33.9 0.607 -63.5 048 £118 18.6 
6.0 0.785 -100.3 3.646 83.1 0.058 26.5 0.592 -73.8 0.58 11.2 18.0 
7.0 0.751 -113.4 3.375 70.2 0.060 20.1 0.586 -83.3 0.68 10.6 17.5 
8.0 0.717 -124.4 3.128 58.7 0.062 15.4 0.592 -90.8 0.77 9.9 17.0 
9.0 0.687 -135.2 2.932 47.3 0.063 10.8 0.600 -98.3 0.85 9.3 16.7 
10.0 0.662 -145.5 2.791 36.4 0.064 7.9 0.609 -104.6 0.91 8.9 16.4 
11.0 0.633 -156.6 2.696 25.2 0.066 43 0.604 -1118 0.98 8.6 16.1 
12.0 0.604 -167.9 2.585 14.0 0.068 1.2 0.596 -119.8 1.06 8.2 14.3 
13.0 0.579 -178.9 2.507 3.3 0.070 -1.4 0.595 -127.5 1.10 8.0 13.6 
14.0 0.558 171.0 2.409 -7.2 0.072 -4.0 0.607 -134.0 1.11 7.6 13.9 
15.0 0.532 160.7 2.336 -17.7 0.076 -7.6 0.621 -1408 « 1.10 7.4 13.0 
16.0 0.509 150.4 2.310 -28.5 0.083 -13.1 0.629 -147.2 1.04 7.3 13.3 
17.0 0.490 138.2 2.300 -39.9 0.086 -19.0 0.629 -154.7 1.03 7.2 13.2 
18.0 0.460 124.8 2.288 -52.1 0.092 -25.2 0.621 -162.8 1.03 7.2 12.8 
19.0 0.431 110.9 2.278 -64.7 0.099 -32.6 0.623 -171.4 1.00 7.1 13.3 
20.0 0.404 97.9 2.250 -76.8 0.106 -41.4 0.623 -179.9 0.99 7.0 13.3 
Note: 


1. Gain Calculations: 
maa = -S2!L (Kt\/K2-1 ) .WhenK<1,MAG=MSG, MSG = IS2!L x= 1+1A1*- [Sti]? - [S27 4 - 511 S22 - S21 Sie 
|S12| [S12 2 |S12 S21] 


MAG = Maximum Available Gain 
MSG = Maximum Stable Gain 


NE24283B 
TYPICAL COMMON SOURCE SCATTERING PARAMETERS (ta = 25°c) 








Vps = 2 V, los = 20 mA 








FREQ $11 $21 $12 $22 K $21 MAG 
GHz MAG ANG MAG ANG MAG ANG MAG ANG (dB) (dB) 
0.1 0.999 -2.4 5.442 177.1 0.001 71.6 0.598 -3.3 0.28 14.7 37.4 
0.2 0.999 -4.3 5.414 175.5 0.002 85.4 0.588 -§.1 0.06 14.7 34.3 
0.5 0.998 -10.4 5.401 169.9 0.007 84.9 0.576 -8.6 0.02 14.6 28.9 
1.0 0.987 -20.1 5.293 160.3 0.013 77.0 0.566 -15.4 0.13 14.5 26.1 
2.0 0.956 -38.5 5.043 143.0 0.027 66.3 0.563 -28.2 0.23 14.0 22.7 
3.0 0.915 -§5.5 4.750 1266 0.037 56.2 0.548 -40.6 0.33 13.5 21.1 
4.0 0.869 -71.9 4430 111.1 0.046 46.6 0.540 -51.9 0.43 12.9 19.8 
5.0 0.818 -87.4 4.105 96.2 0.052 38.0 0.525 -62.6 0.56 12.3 19.0 
6.0 0.774 -101.6 3.795 82.7 0.056 31.7 0.515 -72.8 0.67 11.6 18.3 
7.0 0.736 -1146 3.516 69.8 0.060 25.8 0.515 -82.1 0.76 10.9 17.7 
8.0 0.702 -125.4 3.247 58.5 0.062 21.1 0.525 -89.7 0.86 10.2 17.2 
9.0 0.672 -136.0 3.036 47.1 0.065 16.7 0.537 -96.8 0.93 9.6 16.7 
10.0 0.647 -146.0 2.887 36.5 0.068 14.1 0.547 -1028 0.96 9.2 16.8 
11.0 0.619 -156.7 2.773 25.3 0.071 9.6 0.547 -110.0 1.02 8.9 15.1 
12.0 0.589 -167.8 2.667 14.2 0.075 58 0.541 -117.5 1.07 8.5 13.9 
13.0 0.565 -178.5 2.586 3.5 0.078 2.0 0.543 -125.2 1.10 8.2 13.3 
14.0 0.543 171.9 2.486 6.8 0.081 -1.4 0.557 =-131.8 1.11 7.9 12.9 
15.0 0.518 161.9 2.412 -17.2 0.087 -6.7 0.573 -138.3 1.07 7.6 12.7 
16.0 0.497 151.9 2.379 -28.2 0.093 -13.1 0.583 -144.6 1.04 75 12.8 
17.0 0.474 140.0 2.377 -39.6 0.097 -19.5 0.585 -151.8 1.03 7.5 12.8 
18.0 0.445 126.5 2.363 -51.9 0.104 -26.9 0.577 -159.9 1.03 75 12.5 
19.0 0.414 112.7 2.355 -64.3 0.111 -34.9 0.582 -168.4 1.00 7.4 12.9 
20.0 0.387 100.0 2.336 -76.5 0.118 -43.1 0.586 -177.3 0.98 7.4 13.0 
Note: 


1. Gain Calculations: 


MAG = el (Ki\/K?-1 ) . When K<1,MAG=MSG. mso = -lS21L x= 1+1Al?-|S11]2-[S2a)? 4 _ S41 So Sor Sip 


[S12| 2 |S12 S21] 


MAG = Maximum Available Gain 
MSG = Maximum Stable Gain 


OUTLINE DIMENSIONS (units in mm) ORDERING INFORMATION 





PART AVAILABILITY PACKAGE 
PACKAGE OUTLINE 83B NUMBER OUTLINE 





1.88 +0.3 





+ 
_ 4,0 MIN (ALL LEADS) 
it 


1.020.1 


—H aa t 0. 470.07 





N EC GENERAL PURPOSE 


: DUAL-GATE GaAs MesFeT | NE29189 











FEATURES POWER GAIN AND NOISE FIGURE vs. 
. SUITABLE FOR USE AS RF AMPLIFIER IN Bike adatdbae emai 
UHF TUNER 

e LOW Crss: 0.02 pF (TYP) 20 10 

» HIGH GPS: 20 dB (TYP) AT 900 MHz a @ 

¢ LOWNEF: 1.1 dB TYP AT 900 MHz a u 

’ Va2s = 2V z 

¢ La1= 1.0 mm, La2 = 1.5 mm, Wa = 400 mm = is reer : g 

+ ION IMPLANTATION rs Att ? 
: [4 3 

» AVAILABLE IN TAPE & REEL OR BULK & PNGRPoceer 





Poh TT 
CE Oe a a 
0 5 10 
DESCRIPTION Drain to Source Voltage, Vos (V) 


The NE251 is a dual gate GaAs FET designed to provide 
flexibility in its application as a mixer, AGC amplifier, or low 
noise amplifier. As an example, by shorting the second gate 
tothe source, higher gain can be realizedthan with single gate 
MESFETs. This device is available in a mini-mold (surface 
mount) package. 


ELECTRICAL CHARACTERISTICS (ta = 25°c) 


Noise Figure at Vos = 5 V, Va2s = 1 V, ID = 10 mA, 
f = 900 MHz 


Power Gain at Vos = 5 V, Va2s = 1 V, ID = 10 mA, 
f = 900 MHz 


Drain to Source Breakdown Voltage at Vais = -4 V, 
Va2s = 0, ID= 10 pA 


| Ipss Saturated Drain Current at Vos = 5 V, Va2s =0 V, Vais =0 V 


VG1S (OFF) Gate 1 to Source Cutoff Voltage at Vos = 5 V, 
Va2s = 0 V, ID = 100 pA 


Gate 2 to Source Cutoff Voltage at Vos = 5 V, 

Vais = 0 V, ID = 100 pA V 
Gate 1 Reverse Current at Vos = 0, Va1s = -4V, Va2s =0 
Gate 2 Reverse Current at Vos = 0. Va2s = -4V, Vais =0 


Forward Transfer Admittance at Vos = 5 V, Vaa2s = 1 V, 
ID = 10 mA, f = 1.0 kHz 


Input Capacitance at Vos = 5 V, Vazs = 1 V, lb = 10 mA, 

f= 1 MHz 

Reverse Transfer Capacitance at Vos = 5 V, Va2s = 1 V, 

ID = 10 mA, f = 1 MHz p 





NE25139 





ABSOLUTE MAXIMUM RATINGS? (TA = 25°C) TYPICAL NOISE PARAMETERS (1a = 25°c) 
, (Vos = 5 V, Va2s = 0 V, los = 10 mA) 


FREQ. | NFopt| Ga 
(GHz) (4B) | (dB) 
0.5 


Drain to Source Voltage 


PARAMETERS UNITS 









Channel Temperature | 
Storage Temperature pe -55 to +125 


Note: 
1. Operation in excess of anyone of these parameters may result in 
permanent damage. 


xa 
[aac | mk 
se 
°C 


TYPICAL PERFORMANCE CURVES (1a = 25°c) 


TOTAL POWER DISSIPATION VS. DRAIN CURRENT vs. 
AMBIENT TEMPERATURE GATE 1 TO SOURCE VOLTAGE 


Total Power Dissipation, Py (mW) 
Drain Current, ID (mA) 









0 25 50 75 125 
Ambient Temperature, TA (°C) Gate 1 to Source Voltage, Vais (V) 
FORWARD TRANSFER ADMITTANCE vs. FORWARD TRANSFER ADMITTANCE vs. 
GATE 1 TO SOURCE VOLTAGE DRAIN CURRENT 
30 | 30 
wee | 2 | | 
f = 1kHz F. a 


20 





\| | 
| ANN | 
A 






Forward Transfer Admittance, |YFs| (mS) 


VaG2s = 0. 


Forward Transfer Admittance, |YFs| (mS) 





-2.0 -1.0 0 +1.0 
Gate 1 to Source Voltage, Vai1s (V) Drain Current, ID (mA) 
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TYPICAL PERFORMANCE CURVES (1a - 25°c) 





Power Gain, Gp (dB) 


Input Capacitance, Ciss (pF) 


25 


2.0 
et tT LT vee -sv 


INPUT CAPACITANCE vs. 
GATE 2 TO SOURCE VOLTAGE 










pt ttt 
oes 


_ | VG2s = 1 V at ID = 10mA| = 


0 


+1.0 
Gate 2 to Source Voltage, Vaz2s (V) 





Note: 
1. Initial bias conditions. VGis set to obtain 
specified drain current. 


POWER GAIN AND NOISE FIGURE vs. _ 
_ DRAIN CURRENT 





Drain Current, ID (mA) 
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Power Gain, Gp (dB) 


NE25139 


POWER GAIN AND NOISE FIGURE vs. 
GATE 2 TO SOURCE VOLTAGE 





Gate 2 to Source Voltage, Va2s (V) 


Note: 
1. Initial bias conditions. Vais set to obtain 
specified drain current. 





NE25139 





TYPICAL COMMON SOURCE SCATTERING PARAMETERS (11 -25°c 














-150 ~30° 
NE25139 
Coordinates in Ohms “oe 
Frequency in GHz 
(Vos = 5 V, Vazs = 0 V, los = 10 mA) 
FREQUENCY $11 $21 $12 $22 K $21 
(GHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) (dB) 
—> 0.1 1.0 4 196 174 0.001 87 0.96 4 0.47 58 329 | 

0.2 1.0 -8 1.92 169 0.001 85 0.96 -2 0.51 5.7 32.8 

0.4 0.99 -15 1.91 158 0.001 82 0.95 -3 0.70 5.6 32.8 

0.6 0.97 -23 1.90 148 0.002 81 0.94 3 1.14 5.6 27.5 
__->0.9 0.94 -35 1.90 132 0.004 80 0.94 4] 1.18 5.6 24.2 
1.0 0.92 -39 1.90 126 0.004 79 0.94 5 1.49 5.6 22.6 

1.5 0.82 61 1.88 99 0.006 78 0.94 6 2.03 5.5 19.2 

20 0.69 -86 1.52 71 0.008 95 0.95 -9 2.21 3.6 16.6 

25 0.60 -110 1.41 45 0.012 118 0.96 -12 1.34 3.0 17.2 

3.0 0.51 -131 1.39 19 0.023 153 0.97 -18 0.32 2.9 17.8 

35 0.51 -147 1.37 6 0.039 162 0.97 -27 0.04 2.1 15.1 

4.0 0.63 -167 1.20 -47 0.042 157 0.96 -42 0.07 1.6 14.6 

Note: 


1. Gain Calculations: 
MAG = al (K \/K?-1 ) . When K <1, MAG = MSG. MSG = Eo km Del Asi’ Sea” , A = S11 S22 - S21 S12 
12 921 


MAG = Maximum Available Gain 
MSG = Maximum Stable Gain 
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TYPICAL COMMON SOURCE SCATTERING PARAMETERS (ta = 25°c) 


+180° 





NE25139 
Coordinates in Ohms 
Frequency in GHz 
(Vos = 5 V, Vazs = 1 V, Ip = 10 mA) 
FREQUENCY $11 Sar S12 S22 K Soi MAG" 
(GHz) MAG ANG MAG ANG MAG ANG MAG _ ANG (dB) (dB) 
0.1 99 3 236 177 001 87 97-1 047 583 29 
0.2 99 7 239 169 001 85 98 3 051 57 328 
03 99 9 231 164 002 ~—s«82 98 3 070 56 328 
0.4 98 13 223 160 002~—s«82 97 864 114 56 275 
05 97 16 242 158 003 ~—SCs«81 99 6 118 56 242 
0.6 97 19 230 150 003 Ss 8 6 8 149 56 226 
0.7 96 -22 233 146 004 ~—s 80 99g 203 55 192 
0.8 95 25 223 142 005 = 79 9% 9 221 36 166 
0.9 94 29 245 137 05 #79 99-13 134 30 172 
1.0 92 29 230 131 006 486s 78 97-1 032 29 178 
1.1 91 35 235 126 006 48=—s«78 98-15 004 21 151 
12 88 35 237 124 006 6 78 99 -13 007 16 146 





Note: 
1. Gain Calculations: 


2 
MAG = Bal (kK t\/K2-1 ) . When K<1,MAG =MSG. MsG = -S2tL x= 1+1Al*- [Sti]? |S2a" 4 ~ S11 Soo - Sa1 St2 


[S12| 2 |S12Sa1| 
MAG = Maximum Available Gain 
MSG = Maximum Stable Gain 


OUTLINE DIMENSIONS (units in mm) 


PACKAGE OUTLINE 39 
(SOT-143) ORDERING INFORMATION 


NUMBER (mA) ae 
| Bukuptosk | 5-40 | 
5-40 | 
INE25139U71__ | _Bulkupto3K | 5-15 __| 
INE25139T1U71_|  3K/Reel_ | 5-15 
INE25130U72__|_Bulkupto3K | 10-25 
INegsizoT1u72_|  3K/Reel_ | 10-25 
INE25130U73__|_Bulkupto3K | 20-35 | U73 
| 20-35 
| 30-40 | 
| 30-40 










(PINS 2, 3, 4) 0.479 d5 











NE25139T1U73 3K/Reel 
NE25139U74 Bulk up to 3K 
NE25139T1U74 3K/Reel 


4.4 +0-2 0.16 -9.06 
PIN ooo ca 
CONNECTIONS 7 
1. Source 
2. Drain 5 r) 
3. Gate 2 
4. Gate 1 one: 


Note: All dimensions are typical unless otherwise specified. 
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NJ EC GENERAL PURPOSE 


DUAL-GATE GaAs MESFET | ‘=2°939 








FEATURES POWER GAIN AND NOISE FIGURE vs. 
SS DRAIN TO SOURCE VOLTAGE 
¢« SUITABLE FOR USE AS RF AMPLIFIER AND Vas = 1 V, IDs = 10 mA, f = 900 MHz 


MIXER IN UHF APPLICATIONS 
« LOW CRSS: 0.02 pF (TYP) 


¢ HIGH GPS: 20 dB (TYP) AT 900 MHz 

¢ LOW NF: 1.1 dB TYP AT 900 MHz 

¢ Loi = 1.0 pm, La2 = 1.5 um, Wa = 800 pm 
ION IMPLANTATION 

¢ AVAILABLE IN TAPE & REEL OR BULK 


Power Gain, GPs (dB) 
Noise Figure, NF (dB) 





DESCRIPTION 


The NE253 is an 800 um dual gate GaAs FET designed to 
provide flexibility in its application as a mixer, AGC amplifier, 
or low noise amplifier. As an example, by shorting the second 
gate to the source, higher gaincan be realizedthan with single 
gate MESFETs. This device is available in a mini-mold 
(surface mount) package. 


Drain to Source Voltage, VDs (V) 


ELECTRICAL CHARACTERISTICS (ta = 25°c) 


PART NUMBER NE25339 
PACKAGE OUTLINE 39 


Noise Figure at Vos = 5 V, Vazs = 1 V, ID = 10 mA, 
f = 900 MHz 


Power Gain at VDs = 5 V, Va2s = 1 V, IDs = 10 mA, 
f = 900 MHz 


Saturated Drain Current at Vos = 5 V, Va2s =O V, Vais =O V 
Gate 1 to Source Cutoff Voltage at Vos = 5 V, 


Va2s =0 V, ID = 100 pA 


IGiss 

Ia2ss 
Forward Transfer Admittance at Vps = 5 V, Va2s = 1 V, 
IDS = 10 mA, f = 1.0 kHz 
Input Capacitance at VDs = 5 V, Va2s = 1 V, ID = 10 mA, 
f= 1 MHz 

Crss Reverse Transfer Capacitance at Vos = 5 V, Va2s = 1 V, 
IDS = 10 mA, f = 1 MHz 
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NE25339 





ABSOLUTE MAXIMUM RATINGS! (ta-25°c) Pict Lea PS 
eraI7s 








Drain to Source Voltage i 


Gate 1 to Source Voltage eal 
Gate 2 to Source Voltage 


V 

V 
ee ee 

zi 
Note: 


1. Operation in excess of any one of these parameters may result in 
permanent damage. 







-55 to +125 


TYPICAL PERFORMANCE CURVES (1a = 25°c) 


TOTAL POWER DISSIPATION vs. DRAIN CURRENT vs. 
AMBIENT TEMPERATURE GATE 1 TO SOURCE VOLTAGE 


Total Power Dissipation, Pt (mW) 
ey 
oe 
Drain Current, ID (mA) 





18 -12 0.6 0 +0.6 +12 
Ambient Temperature, TA (°C) Gate 1 to Source Voltage, Vais (V) 
FORWARD TRANSFER ADMITTANCE vs. FORWARD TRANSFER ADMITTANCE vs. 
GATE 1 TO SOURCE VOLTAGE DRAIN CURRENT 


Ane —ahiES 
TAN FA 


wk 05V 
ai H+ 


-1.8 -1.2 -0.6 0 +0.6 +1.2 0 50 100 
Gate 1 to Source Voltage, Vais (V) Drain Current, ID (mA) 


Forward Transfer Admittance, |YFS| mS 
Forward Transfer Admittance, |YFS| mS 
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TYPICAL PERFORMANCE CURVES (1a = 25°c) 













INPUT CAPACITANCE vs. 
GATE 2 TO SOURCE VOLTAGE 
2.0 
ptt tet tT tt tt 
ex = Vais= 1VatID =mA i 
S ee 
[PEER eere ee 
ee ia 
i ptt tt tt tt 
oO 
5 
& 
0 
-1.0 0 +1.0 
Gate 2 to Source Voltage, Va2s (V) 
TEST CIRCUIT DIAGRAM 


900 MHz Gps and NF TEST CIRCUIT 


Vazs (1 V) 
0 


| | 1000pF 
kQ 
Ga 


UP TO 10 pF 


pee aQ 





Note: IDs = 10 mA VG1s 
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@ 
Voo (5 V) 


POWER GAIN AND NOISE FIGURE vs. 
GATE 2 TO SOURCE VOLTAGE 


Power Gain, GPs (dB) 





3.0 -2.0 -1.0 0 


Gate 2 to Source Voltage, Vazs (V) 


+1.0 +2.0 


POWER GAIN AND NOISE FIGURE vs. 
DRAIN CURRENT 








ao 
AJ 
” 
a. 
Oo 
5 5 
: 
a. 
0 
Drain Current, Ip (mA) 
UP TO 10 pF 
UP TO Bee 
10 pF 6 )) OUTPUT 
9 50 Q 
l2 £ 
i : 
IIRFC 
| 1000pF 
L1, L2, 35 X5 X0.2 mm 


Noise Figure, NF (dB) 


Noise Figure, NF (dB) 


NE25339 





OUTLINE DIMENSIONS (units in mm) 





OUTLINE 39 
(SOT-143) 





(PINS 2, 3, 4) 0.4*9 5 





3. Gate 2 


4. Gate 1 0to 0.1 


ORDERING INFORMATION 






NUMBER (mA) 

[wezssso | Bukuptosk | to-20 | - | 

to-go | 
[Ne2ss30u76 | Bukuptosk | 10-25 | U76__ 
[NezsssoTiu76| 3k/Reel | 10-25 | U76 
[Ne2s339U77_| Bukuptosk | 20-35 | U7 __| 
[Ne2sasoTiu77| sk/Reel_ | 20-35 | U77 ! 
[Ne2sssou78 | Bukuptosk | 30-50 | U78__| ~<— Rated 
[NegsazoT1U78| _3k/Reel_ | 30-50 | 78 Verve 
[NeE2s330u79 | Bukuptosk | 45-80 | U79 _ 
[ve 
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Nl EC ULTRA LOW NOISE 


PSEUDOMORPHIC Hu FET | NE32400 











FEATURES 
NOISE FIGURE & ASSOCIATED 
¢ VERY LOW NOISE FIGURE: GAIN vs. FREQUENCY 
NF = 0.6 GB typical at f = 12 GHz Vos = 2 V, los = 10 mA 


¢ HIGH ASSOCIATED GAIN: 
Ga = 11.0 GB typical at f = 12 GHz 


¢ La = 0.25 um, Wea = 200 um 


DESCRIPTION 


The NE32400 is a pseudomorphic Hetero-Junction FET chip 
that utilizes the junction between Si-doped AlGaAs and 
undoped InGaAs to create a two-dimensional electron gas 
layer with very high electron mobility. This device features 
mushroom shaped TiAl gates for decreased gate resistance 
and improved power handling capabilities. The mushroom 
gate results in lower noise figure and high associated gain for 
space applications. Frequency, f (GHz) 





Noise Figure, NF (dB) 
Associated Gain, GA (dB) 





NEC's stringent quality assurance andtest procedures assure 
the highest reliability and performance. 


ELECTRICAL CHARACTERISTICS (TA = 25°C) 
PART NUMBER NE32400 
PACKAGE OUTLINE 00 (CHIP) 
SYMBOLS PARAMETERS AND CONDITIONS UNITS | MIN 
NFopt! Optimum Noise Figure at Vos = 2 V, Ips = 10 mA 
f= 4 GHz dB 
f = 12 GHz dB 0.7 
Associated Gain at Vos = 2 V, lps = 10 mA 
f=4 GHz dB 
f = 12 GHz dB 
P1dB Output Power at 1 dB Gain Compression Point, f = 12 GHz 
Vos = 2V, lps = 10 mA dBm 
Vos = 2 V, lps = 20 mA dBm 
Gain at P1B, f = 12 GHz 
Vbs = 2 V, IDs = 10 mA dB 
Vps = 2 V, los = 20 mA dB 









































Saturated Drain Current at Vos = 2 V, Vas =0 V pom | sf ll!” 

VP Pinch-Off Voltage at Vos = 2 V, Ips = 100 pA pov {[ 20 [| o8 [| o2 | 

| _gm___—'| _—_—Transconductance at Vos = 2 V, Ips = 10 mA | ms | 4 | +o || 
| teso Gate to Source Leakage Current at Vas = -3 V ee ee 
Thermal Resistance (Channel-to-Case) °C/W a ee 








Notes: 

1. RF performance is determined by packaging and testing 10 samples per wafer. Wafer rejection criteria for standard devices is 2 rejects for 10 
samples. 

2. Chip mounted on infinite heat sink. 


1-22 


NE32400 





ABSOLUTE MAXIMUM RATINGS‘ (1a = 25°c) TYPICAL NOISE PARAMETERS’? (ta = 25°c) 


Vos =2 V, los = 10 mA 


[vos | Drainte Source Votage [VV [40 

[vaso [Gate Source Vatage | V [30 

[os [ Drain Gurent «| =m ‘| (toss 

ten [Gato Curent ——*| vA | 200 

[Tor | channel Temperaure [6 [175 
[Total Power Dissipation | mw | 200 | 

Notes: 


1. Operation in excess of any one of these parameters may result in 
permanent damage. 

2. With chip mounted on an alumina heat sink 
(size: 3 x 3 x 0.6 mm thick) 








TYPICAL PERFORMANCE CURVES (1a = 25°c) 





TOTAL POWER DISSIPATION vs. 
AMBIENT TEMPERATURE 


250 












S 200 Notes: 
& 1. Noise Parameters include Bond Wires. 
b ea oan Gate: Total 2 wires, 1 per bond pad 0.0132" (335 jum) long 
c 150 each wire. 
2 Drain: Total 2 wires, 1 per bond pad 0.0094" (240 ym) 
a long each wire. 
® 100 Source: Total 4 wires, 2 per side, 0.0070" (178 jum) long 
ra) each wire. 
S Wire: 0.0007" (17.8 pm) dia. gold. 
a 50 2. Data at 28 and 30 GHz is extrapolated, not measured. 
0 
0 2 50 75 100 125 150 175 200 
Ambient Temperature, TA (°C) 
NOISE FIGURE & ASSOCIATED 
DRAIN CURRENT vs. GAIN vs. DRAIN CURRENT 
DRAIN TO SOURCE VOLTAGE VDS =2 V, f = 12 GHz 
50 ; 
40 aay 
: ae g 3 
2 » LY 5 6 
Ile 
= 5 O 
6S 2 ra ra 3 
i 7 ; : 
he Oo 
= / 4+ 
0 | Tt 





Drain to Source Voltage, VDs (V) Drain Current, Ios (mA) 
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TYPICAL PERFORMANCE CURVES (1a = 25°c) OUTLINE DIMENSIONS (units in pm) 


TRANSCONDUCTANCE vs. NE32400 CHIP 


DRAIN CURRENT 400 +40 
Vos = 2.0 V | 64 56 112 


Transconductance, gm (mS) 





0 5 10 15 20 25 30 35 40 45 50 
Drain Current, Ips (mA) b-—— 113 84 





Chip Thickness: 140 um 
Note: All dimensions are typical unless otherwise specified. 
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TYPICAL COMMON SOURCE SCATTERING PARAMETERS‘ (ta - 25°c) 






I 









+30° 


oes lf SS 
TS 
ERS 


ox 








-90° 
FREQ eee, eet —__ 82 = 82  =K_ [Saj = MAG? 
(GHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) (dB) 
0.1 999 -1.3 5.039 179.0 .002 89.2 617 -0.7 05 14.0 34.1 
0.2 999 -2.5 5.021 178.0 .004 88.6 617 -1.4 03 14.0 31.4 
0.5 999 6.1 4.966 175.1 .008 86.7 617 -4.2 01 13.9 27.7 
1.0 997 -11.9 4.876 170.4 .016 83.6 617 -8.4 01 13.8 24.9 
2.0 989 -23.1 4.702 161.2 .030 77.3 614 -15.4 04 13.4 22.0 
3.0 978 -33.7 4.535 152.3 042 70.9 611 -22.4 07 13.1 20.4 
4.0 967 -43.7 4.375 143.8 .052 64.7 606 -29.4 09 12.8 19.2 
5.0 947 -53.1 4.222 135.6 062 58.8 600 -36.0 12 12.5 18.3 
6.0 927 62.2 4.075 127.8 .071 53.1 593 -41.2 16 12.2 17.6 
7.0 909 -70.8 3.933 120.2 .079 478 585 -46.1 20 11.9 17.0 
8.0 891 -79.0 3.797 112.8 .086 42.9 576 -51.0 23 11.6 16.4 
9.0 873 -86.8 3.666 105.8 .092 38.3 567 -§5.8 26 11.3 16.0 
10.0 856 -94.3 3.540 98.9 .099 34.2 557 -60.5 29 11.0 15.5 
11.0 838 -101.5 3.418 92.3 104 30.4 547 65.1 32 10.7 15.1 
12.0 820 -108.4 3.301 86.0 109 26.9 536 -69.6 35 10.4 14.8 
13.0 803 -115.0 3.188 79.8 114 23.8 525 -73.9 37 10.1 14.4 
14.0 786 -121.4 3.079 73.8 119 20.9 514 -78.2 40 9.8 14.1 
15.0 769 -127.5 2.973 68.1 123 18.4 503 -82.4 43 9.5 13.8 
16.0 753 -133.5 2.871 62.5 127 16.1 492 -86.6 45 9.2 13.5 
17.0 736 -139.2 2.773 57.1 .131 14.0 481 -90.6 48 8.8 13.2 
18.0 721 -144.7 2.677 51.8 135 12.1 470 -94.5 51 8.5 13.0 
19.0 705 -150.1 2.585 46.7 .138 10.4 460 -98.3 54 8.2 12.7 
20.0 691 -155.3 2.495 41.7 142 8.9 450 -102.0 57 79 12.5 
22.0 662 -165.2 2.324 32.3 .148 6.3 433 -109.1 64 7.3 12.0 
24.0 635 -174.6 2.163 23.3 153 4.2 419 -115.9 71 6.7 11.5 
26.0 610 176.5 2.011 14.8 .159 2.4 410 122.3 76 6.1 11.0 
28.0 587 168.1 1.867 6.8 .163 1.0 406 -128.3 85 5.4 10.6 
30.0 565 160.0 1.732 0.8 .168 0.1 407 -133.9 92 48 10.1 





Notes: 
1. S Parameters include Bond Wires. 

Gate: Total 2 wire(s), 1 per bond pad 0.0132" (335 jum) long each wire. 

Drain: Total 2 wire(s), 1 per bond pad 0.0094" (240 jum) long each wire. 

Source: Total 4 wire(s), 2 per side, 0.0070" (178 jm) long each wire. 

Wire: 0.0007" (17.8 um) dia. gold. 
2. Gain Calculations: 

maa = JS2iL (k\/K2-1 ) . When K<1,MAG=MSG. MSG = S2L «= 1+1Al?-|Siil?-|S2a" | 4 - $11 Sz - Sat St2 
[S12] [S12| 2 |Si12Sai| 

MAG = Maximum Available Gain 
MSG = Maximum stable Gain 
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NE32400 
ee 


TYPICAL COMMON SOURCE SCATTERING PARAMETERS! (ta = 25°c) 
Vos = 2 V, Ins = 20mA 





FREQ $11 $21 $12 $22 K |S21| MAG2 
(GHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) (dB) 
0.1 999 -1.4 6.161 178.9 .002 89.3 554 -0.6 007 15.8 35.6 
0.2 999 -2.7 6.156 177.8 .003 88.6 553 -1.5 01 15.8 32.8 
0.5 998 6.7 6.121 174.5 .006 86.5 550 -3.7 03 15.7 29.9 
1.0 995 -13.2 6.030 169.2 .013 83.2 545 -7.4 06 15.6 26.6 
2.0 982 -25.6 5.811 159.3 .027 76.8 535 -15.5 09 15.3 23.4 
3.0 965 -37.1 5.579 149.9 .039 70.7 525 -22.9 13 14.9 21.6 
4.0 945 -47.9 5.345 141.0 .049 65.0 516 -30.3 16 14.6 20.4 
5.0 923 -58.1 5.120 132.6 .058 59.7 507 -37.7 19 14.2 19.5 
6.0 900 -67.6 4,902 124.6 .066 54.7 498 -42.2 23 13.8 18.7 
7.0 878 -76.5 4.692 117.0 .073 50.0 489 -47.2 27 13.4 18.1 
8.0 856 -84.9 4.493 109.7 .079 45.7 481 -52.1 31 13.0 17.6 
9.0 835 -92.8 4.303 102.8 .085 41.7 473 -56.8 34 12.7 17.1 
10.0 816 -100.2 4.122 96.1 .090 38.0 465 -61.4 37 12.3 16.6 
11.0 797 -107.3 3.951 89.7 .095 34.6 457 -65.9 40 11.9 16.2 
12.0 780 -113.9 3.788 83.6 .099 31.4 450 -70.3 43 11.6 15.8 
13.0 764 -120.3 3.634 77.7 .103 28.6 443 -74.5 46 11.2 15.5 
14.0 749 -126.3 3.488 72.0 .107 26.0 436 -78.6 48 10.8 15.1 
15.0 734 -132.1 3.350 66.5 111 23.6 429 -82.7 51 10.5 14.8 
16.0 720 -137.7 3.219 61.1 115 21.5 423 -86.6 54 10.1 14.5 
17.0 706 -143.1 3.095 56.0 .119 19.6 417 -90.4 56 9.8 14.2 
18.0 692 -148.2 2.977 51.0 .123 17.9 411 -94.1 59 9.5 13.8 
19.0 679 -153.3 2.865 46.2 126 16.4 405 -97.8 61 9.1 13.6 
20.0 665 -158.2 2.759 41.5 .130 15.1 399 -101.3 64 8.8 13.3 
22.0 .637 -167.7 2.562 32.5 .138 12.8 389 -108.1 10 8.2 12.7 
24.0 .609 -176.9 2.384 23.9 147 11.1 .380 -114.6 45 7.5 12.1 
26.0 583 174.1 2.222 15.7 .157 9.6 .370 -120.8 80 6.9 11.5 
28.0 562 165.2 2.076 7.7 .167 8.4 362 -126.7 84 6.3 10.9 
30.0 552 156.4 1.942 0.0 .180 7.1 354 -132.2 86 5.7 10.3 
Notes: 


1. S Parameters include Bond Wires. 
Gate: Total 2 wire(s), 1 per bond pad 0.0132" (335 jum) long each wire. 
Drain: —_ Total 2 wire(s), 1 per bond pad 0.0094" (240 jum) long each wire. 
Source: Total 4 wire(s), 2 per side, 0.0070" (178 jum) long each wire. 
Wire: 0.0007" (17.8 jum) dia. gold. 
2. Gain Calculations: 
MAG = 1S2tL (kK t\/K?-1 ) . When K<1,MAG=MSG. MSG =-1S2tL 2 1+1A1?-ISti]?-|S2? 4 _ 514 $9 - S01 St2 
|S12| [S12] 2 |S12Sar| 
MAG = Maximum Available Gain 
MSG = Maximum stable Gain 
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NEC 


ULTRA LOW NOISE 
PSEUDOMORPHIC HJ FET | 








FEATURES | NOISE FIGURE & ASSOCIATED 
————— 0 ———nnne GAIN vs. FREQUENCY 
¢ VERY LOW NOISE FIGURE: Vos = 2 V, los = 10 mA 

0.6 dB typical at 12 GHz 


HIGH ASSOCIATED GAIN: 
11 dB typical at 12 GHz 


¢ La = 0.25 pm, Wa = 200 pm 
« LOW COST METAL/CERAMIC PACKAGE 
TAPE & REEL PACKAGING OPTION AVAILABLE 


Noise Figure, NF (dB) 
Associated Gain, GA (dB) 


DESCRIPTION 


The NE32484<A is apseudomorphic Hetero-Junction FET that 
uses the junction between Si-doped AlGaAs and undoped 
InGaAs to create very high mobility electrons. The device 
features mushroom shaped TiAl gates for decreased gate 
resistance and improved power handling capabilities. The 
mushroom gate also results in lower noise figure and high 
associated gain. This device is housed in an epoxy-sealed, 
metal/ceramic package and is intended for high volume 
consumer and industrial applications. 





Frequency, f (GHz) 


NEC's stringent quality assurance and test procedures as- 
sure the highest reliability and performance. 


ELECTRICAL CHARACTERISTICS (ta =25°c) 














PART NUMBER 
PACKAGE OUTLINE 


NE32484A 
84AS 


| TYP | MAX 
























SYMBOLS PARAMETERS AND CONDITIONS UNITS | MIN | 
NFopt! Noise Figure, VDs = 2.0 V, ID = 10 mA, 
f = 12 GHz 
| Gat | Associated Gain, Vos = 2.0 V, ID = 10 mA, f = 12 GHz | dB | 100 
P1dB Output Power at 1 dB Gain Compression Point, f = 12 GHz 

Vos = 2.0 V, Ibs = 10 mA 

Vps = 2.0 V, IDs = 20 mA 

Gain at P1dB, f = 12 GHz 

Vos = 2.0 V, los = 10 mA 

Vps = 2.0 V, lps = 20 mA 
| oss Saturated Drain Current, VDs = 2.0 V, Vas =0 V | mA 

Transconductance, Vps = 2.0 V, ID = 10 mA | ms of 45 

Gate to Source Leakage Current, Vas = -3.0 V, ID =0 Po pA 
Thermal Resistance (Channel to Ambient) | ecw OT 
Thermal Resistance (Channel to Case) °C/W ee 
Notes: 
1. Typical values of noise figures and associated gain are those obtained when 50% of the devices from a large number of lots were individually 
measured in a circuit with the input individually tuned to obtain the minimum value. Maximum values are criteria established on the production line as a 
"go-no-go" screening tuned for the “generic” type but not for each specimen. 
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NE32484A 













ABSOLUTE MAXIMUM RATINGS (ta - 25°) TYPICAL NOISE PARAMETERS (1 -25°c) 
[sywpots| parameters | units| raniNcs_ 

[vos | rant souce vote | v | 40 

[Wes | Gato 0 Source Votage | Vv | 30 

[ios | Drain curent «| mA | toss 

[tere [cate cunent a | ao 

[Tex [Channel Temperate | °C | 150 

| Pr | TotalPower Dissipation | mw | 165 

Note: 

1. Operation in excess of anyone of these parameters may result in 
permanent damage. 





TYPICAL PERFORMANCE CURVES (ta-25°c) 


TOTAL POWER DISSIPATION vs. TRANSCONDUCTANCE vs. 
AMBIENT TEMPERATURE DRAIN CURRENT 















i me N — ae “a. co © : 
o LL O 
PLEN MTL : 3 
rf 100 g 6 
a \| \ Ry 0 3 
© Free Air” @ 8 
3 wee 3 5 8G 
= 50 c z 3 
e \ 8 
0 
0 2 86550 7% 100 125 150 175 200 0 5 10 15 20 25 30 35 e 
Ambient Temperature, TA (°C) Drain Current, los (mA) 
NOISE FIGURE AND 
DRAIN CURRENT vs. ASSOCIATED GAIN vs. DRAIN CURRENT 
DRAIN TO SOURCE VOLTAGE | Vos = 2 V, f = 12 GHz 
eee ee ee «LTTE EIT 
ee . eee ei 
~ o LETTE TT Te oe 
g 0a a == 4 ee 
2 77s 
5 ane eee 
ae ele ede le 
; § “CAT Try yy 
S| s oft! |} | | [tT 
pot tt "~ ETT ETT TTT 
0 Cole eT 
0 15 30 0 5 10 15 20 25 3 35 40 45 S80 
Drain to Source Voltage, Vos (V) Drain Current, los (mA) 
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NE32484A 





TYPICAL COMMON SOURCE SCATTERING PARAMETERS (ta -25°c) 





Vos = 2 V, los = 10 mA 








FREQ $11 $21 se Sa K MAG! 
(GHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) 
0.1 0.999 -2 4.89 178 0.002 89 0.647 -1 0.04 33.9 
0.2 0.999 -4 4.89 176 0.003 87 0.646 -2 0.05 32.1 
0.5 0.997 -9 4.87 171 0.009 83 0.645 6 0.07 27.3 
1.0 0.992 -18 481 162 0.018 77 0.641 -19 0.10 24.4 
2.0 0.960 -35 4.65 146 0.033 67 0.632 -24 0.22 21.5 
3.0 0.916 -51 4.45 130 0.046 58 0.614 -35 0.31 19.8 
4.0 0.870 -66 4.23 115 0.059 49 0.590 -45 0.40 18.6 
5.0 0.810 -80 4.01 101 0.069 41 0.568 -55 0.50 17.6 
6.0 0.754 -94 3.78 87 0.077 34 0.550 -64 0.60 16.9 
7.0 0.702 -108 3.54 74 0.082 27 0.531 -73 0.69 16.3 
8.0 0.660 -120 3.31 62 0.087 22 0.513 -81 0.78 15.8 
9.0 0.621 -131 3.14 51 0.090 18 0.498 -88 0.86 15.4 
10.0 0.584 -142 3.03 40 0.096 14 0.485 -95 0.91 15.0 
11.0 0.538 -155 2.94 29 0.102 10 0.472 -102 0.97 14.6 
12.0 0.506 -168 2.83 17 0.107 5 0.458 -110 1.00 13.9 
13.0 0.484 177 2.76 6 0.112 -0 0.447 -119 1.01 13.2 
14.0 0.463 165 2.67 -5 0.118 -4 0.437 -127 1.02 12.6 
15.0 0.445 152 2.61 -16 0.124 9 0.427 -136 1.03 12.2 
16.0 0.420 138 2.58 -27 0.133 -15 0.418 -145 1.02 12.0 
17.0 0.415 122 2.53 -39 0.140 -23 0.407 -157 1.00 12.4 
18.0 0.425 102 2.52 -51 0.149 -30 0.397 -169 0.94 12.3 
Note: 


1. Gain Calculations: 
2 2 
maa = 4S2iL (ki\/K2-1 ) . When Ks1,MAG =MSG. MsG = 1S2tL x. L+lAl-ISiiP-|S2a" | 4 - S11 Sze - Sat Sia 
[S12 [S12 - 2 {S12 Sar| 
MAG = Maximum Available Gain 
MSG = Maximum Stable Gain 


NE32484A 


meee eS SSS Ss 


TYPICAL COMMON SOURCE SCATTERING PARAMETERS (1a- 25°) 
A REEDS ASRS Oi lc ene Dat le 


VDs = 2 V, Ips = 20 mA 


FREQ $11 S21 S12 S22 K MAG! 


(GHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) 
0.1 1.000 -3 5.59 177 0.002 89 0.560 -3 0.01 34.5 
0.2 0.999 -4 5.57 176 0.003 87 0.559 -4 0.04 32.7 
0.5 0.997 -10 §.55 170 0.008 83 0.555 -7 0.07 28.4 
1.0 0.986 -19 5.47 161 0.016 79 0.550 -13 0.14 25.3 
2.0 0.950 -36 5.26 144 0.030 69 0.538 -24 0.27 22.4 
3.0 0.903 -52 5.01 128 0.043 61 0.526 -34 0.37 20.7 
4.0 0.848 -67 4.70 113 0.054 53 0.515 -44 0.48 19.4 
5.0 0.786 -82 4.41 99 0.064 46 0.503 -53 0.58 18.4 
6.0 0.727 -96 4.12 85 0.073 39 0.492 62 0.67 17.5 
7.0 0.676 -110 3.85 72 0.079 33 0.480 -71 0.75 16.9 
8.0 0.628 -122 3.59 61 0.086 29 0.468 -78 0.83 16.2 
9.0 0.587 -133 3.37 49 0.090 24 0.457 -85 0.91 15.7 

10.0 0.551 -144 3.24 38 0.099 20 0.445 -91 0.94 15.1 

11.0 0.514 -156 3.11 27 0.108 16 0.434 -97 0.96 14.6 

12.0 0.477 -170 3.00 16 0.115 10 0.422 -105 0.99 14.2 

13.0 0.456 176 2.91 5 0.121 4 0.410 -114 1.00 13.8 

14.0 0.437 164 2.82 -5 0.129 -1 0.399 -122 1.00 13.4 

15.0 0.420 151 2.75 -17 0.136 8 0.387 -131 1.01 12.6 

16.0 0.392 136 2.70 -28 0.147 -14 0.376 -141 1.00 12.6 

17.0 0.393 120 2.65 -40 0.154 -23 0.364 -152 0.98 12.4 

18.0 0.404 101 2.63 -51 0.163 -31 0.352 -164 0.94 12.1 

Note: 





1. Gain Calculations: 


MAG = fel (Kt\/K?-1 ) . When K <1, MAG = MSG, MSG = 1S k = A+1A/?-|S11]?-|S2q? 4 _ 5145-821 S12 







2 [S12 S21] 
MAG = Maximum Available Gain 
MSG = Maximum Stable Gain 
OUTLINE DIMENSIONS (1a = 25°c) ORDERING INFORMATION 
heidi ca ee 
PACKAGE OUTLINE 84AS NUMBER 
(Units in mm) 





84AS 
84AS 


NE32484A-T1 1K/Reel 


Note: 
Long leaded (1.7 min.) 84A package available upon request in bulk 
quantities up to 1000 pcs. To order specify NE32484A-SL. 


1.78+0.2 








—t o5+01 
| (ALL LEADS) 






Y fm 


1.0 MIN (ALL LEADS) 





7 MAX 
+4 
~ bio 4*0.07 


-0.03 
Part Number Designator (Letter). 
When the letter is upright, 
the gate lead is to the right. 
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NJ EC ULTRA LOW NOISE | yeaogaan 


PSEUDOMORPHIC HJ FET 














FEATURES NOISE FIGURE & ASSOCIATED 
0 wl" GAIN vs. FREQUENCY 
¢ VERY LOW NOISE FIGURE: Vos = 2 V, Ips = 10 mA 
0.5 dB typical at 12 GHz 
¢ HIGH ASSOCIATED GAIN: - 
11.5 dB Typical at 12 GHz 3 a 
¢ La=0.20 pm, Wa = 200 pm SS S 
¢ LOW COST METAL CERAMIC PACKAGE g g 
¢ TAPE & REEL PACKAGING OPTION AVAILABLE i : 3 
Y TS 2 
5 nl x 
DESCRIPTION 2 : 8 
”) 
The NE32684A is a pseudomorphic Hetero-Junction FET that = 
uses the junction between Si-doped AlGaAs and undoped 





InGaAs to create very high mobility electrons. The device 
features mushroom shaped TiAl gates for decreased gate 
resistance and improved power handling capabilities. The 
mushroom gate also results in lower noise figure and high 
associated gain. This device is housed in an epoxy-sealed, 
metal/ceramic package and is intended for high volume con- 
sumer and industrial applications. 


Frequency, f (GHz) 


NEC's stringent quality assurance and test procedures assure 
the highest reliability and performance. 


ELECTRICAL CHARACTERISTICS (ta- 25°c) 















PART NUMBER NE32684A 










PACKAGE OUTLINE 
SYMBOLS PARAMETERS AND CONDITIONS UNITS 


| NEY | Optimum Noise Figure, Vos = 2 V, Ins = 10 mA, f = 12 GHz 


Associated Gain, Vds = 2 V, Ips = 10 mA, f = 12 GHz 


P1dB Output Power at 1 dB Gain Compression Point, f = 12 GHz 
Vos =2V, los=10mA 
Vos =2V, lps = 20 mA 


| 

dBm 

Gain at P1aB, f = 12 GHz, Vos = 2 V, Ibs = 10 mA dB 
| Vos = 2 V, los = 20 mA 
| loss 
| ms | 
pA 





Saturated Drain Current, Vos = 2 V,Vas =0 V 
Ve Pinch-off Voltage, Vos = 2 V, IDs = 100 pA 

Transconductance, VS = 2 V, ID = 10 mA 

| ieso Gate to Source Leakage Current, Vas = -3 V 


RTH (CHC) Thermal Resistance (Channel to Case) 






Thermal Resistance (Channel to Ambient) 


Note: 

1. Typical values of noise figures and associated gain are those obtained when 50% of the devices from a large number of lots were individually 
measured in a circuit with the input individually tuned to obtain the minimum value. Maximum values are criteria established on the production line 
as a "go-no-go" screening tuned for the "generic" type but not specimen. 
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NE32684A 





ABSOLUTE MAXIMUM RATINGS? (ta = 25°c) 


SYMBOLS PARAMETERS 


UNITS 
Ss Drain to Source Voltage 
Gate to Source Voltage | V | 


| Ves | V 
aa ee 






3 






(Pr [Tei Poveda [mw | ios 


Note: 
1. Operation in excess of any one of these parameters may result in 
permanent damage. 






TYPICAL PERFORMANCE CURVES (1a=25°c) 


TOTAL POWER DISSIPATION vs. 
AMBIENT TEMPERATURE 










Infinite 
Heat sink 
TA = TLEAD 


NA z 
PLeNAL DE 
LL LEN LL 


0 25 50 
Ambient Temperature, TA (°C) 





150 


Total Power Dissipation, PT (mW) 


75 100 125 150 175 200 


DRAIN CURRENT vs. 


DRAIN TO SOURCE VOLTAGE 
VGS 


Vi Let | 


Drain Current, IDs (mA) 


~~! 
Art| Le 
leat | LU 





Drain to Source Voltage, Vds (V) 
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TYPICAL NOISE PARAMETERS (ta - 25°c) 


N 


“J 





8 
~ 


Note: 
1. Data at 20 GHz is extrapolated, not measured. 


NOISE FIGURE AND 


ASSOCIATED GAIN vs. DRAIN CURRENT 
Vos = 2 V, f = 12 GHz 


Noise Figure, NF (dB) 
Associated Gain, GA (dB) 





Drain Current, IDs (mA) 


TRANSCONDUCTANCE vs. 
DRAIN CURRENT 


Transconductance, gm (mS) 





0 10 20 30 40 50 
Drain Current, IDs (mA) 


NE32684A 





TYPICAL COMMON SOURCE SCATTERING PARAMETERS (ta = 25°c) 





NE32684A 
Coordinates in Ohms 
Frequency in GHz 
(VDs = 2 V, Ips = 10 mA) 








FREQ $11 $21 $12 $22 K $21 MAG! 
GHz MAG ANG MAG ANG MAG ANG MAG # ANG (dB) (dB) 
0.1 0.999 -2.0 4.879 178.4 0.002 88.8 0.555 -1.9 0.06 13.8 33.9 
0.2 0.999 -3.6 4.872 176.7 0.003 88.1 0.554 -2.8 0.04 13.7 32.1 
0.5 0.999 -9.0 4.859 171.5 0.008 85.9 0.556 -6.0 0.01 13.7 278 
1.0 0.991 -17.6 4.796 162.2 0.015 77.7 0.552 -12.0 0.13 13.6 25.0 
2.0 0.960 -33.9 4.750 146.0 0.029 70.4 0.541 -23.1 0.24 13.5 22.1 
3.0 0.922 -49.4 4618 130.4 0.042 60.0 | 0.520 -33.0 0.36 13.3 20.4 
4.0 0.873 -64.5 4.370 115.8 0.054 52.4 0.505 -428 0.45 12.8 19.1 
5.0 0.816 -79.0 4.179 101.5 0.062 45.2 0.478 -52.5 0.57 12.4 18.3 
6.0 0.758 -92.9 3.962 87.9 - 0.070 38.9 0.454 -62.2 0.68 12.0 17.5 
7.0 0.712 -106.0 3.720 74.7 0.077 32.5 0.437 -718 0.76 11.4 16.8 
8.0 0.667 -117.2 3.527 63.3 0.084 27.9 0.425 -79.7 0.83 10.9 16.2 
9.0 0.629 -128.8 3.348 51.3 0.090 22.7 0.421 -88.7 0.88 10.5 15.7 
10.0 0.592 -140.1 3.218 39.9 0.095 18.5 0.418 -96.8 0.92 10.1 15.3 
11.0 0.549  -152.4 3.104 28.3 0.103 13.5 0.410 -105.2 0.96 9.8 148 
12.0 0.513 -165.5 2.994 7.1 0.110 8.1 0.396 -114.2 0.99 9.5 14.3 
13.0 0.487 -179.2 2.901 5.8 0.115 3.4 0.382 -123.2 1.02 9.2 13.1 
14.0 0.464 168.1 2.825 -45 0.121 -1.2 0.368 -132.4 1.03 9.0 12.5 
15.0 0.443 154.0 2.763 -16.3 0.130 -7.7 0.369 -143.0 1.01 8.8 12.6 
16.0 0.423 139.4 2.707 -27.6 0.138 -13.9 0.373 -154.5 0.99 8.6 12.9 
17.0 0.415 123.9 2.638 -40.1 0.144 -22.2 0.374 -166.2 0.98 8.4 12.6 
18.0 0.414 107.4 2.614 -52.5 0.152 -30.1 0.371 -1765 0.95 8.3 12.3 
19.0 0.413 89.2 2.581 -65.4 0.161 -38.6 0.360 171.9 0.93 8.2 12.0 
20.0 0.432 74.1 2.528 -78.0 0.167 -49.2 0.341 158.7 0.91 8.1 11.8 
Note: 


1. Gain Calculations: 


2 
mac = tS2tL (ki\/K2-1 ) .WhenK<1,MAG=MSG. MSG =-\S2L «= 1+14/*- [Sti]? |S2q" 4 S11 S22 - Sat Si2 
(S12] [S12| 2 |S12Sa1| 


MAG = Maximum Available Gain 
MSG = Maximum Stabel Gain 


NE32684A 





TYPICAL COMMON SOURCE SCATTERING PARAMETERS (1: = 25°c) 





NE32684A 
Coordinates in Ohms 
Frequency in GHz 
(Vpbs = 2 V, ID = 20 mA) 








FREO $11 $22 K $21 MAG" 
GHz MAG ANG MAG ANG MAG ANG MAG ANG (dB) (dB) 
0.1 0.999 -2.3 6.403 178.0 0.002 88.9 0.480 -2.0 0.06 16.1 35.0 
0.2 0.999 -4.0 6.366 176.1 0.003 88.6 0.480 -2.9 0.04 16.1 33.3 
0.5 0.998 -9.6 6.384 170.6 0.007 87.6 0.480 -5.9 0.03 16.1 29.6 
1.0 0.986 -18.9 6.298 161.0 0.014 776 0.476 -11.5 0.17 16.0 26.5 
2.0 0.948 -36.2 6.108 143.6 0.026 72.2 0.467 -22.0 0.30 15.7 23.7 
3.0 0.894 -52.3 5.792 127.1 0.038 62.0 0.449 -31.2 0.46 15.3 21.8 
4.0 0.833 -67.8 5.404 112.1 0.049 55.8 0.436 -40.4 0.56 14.6 20.4 
5.0 0.766 -82.1 5.063 97.6 0.058 49.4 0.413 -49.2 0.68 14.1 19.4 
6.0 0.703 -95.8 4.713 84.3 0.067 44.1 0.394 -58.3 0.77 13.5 18.5 
7.0 0.653 -108.6 4.385 71.3 0.074 38.3 0.382 -67.4 0.85 12.8 17.7 
8.0 0.607 -119.6 4.112 59.8 0.082 33.8 0.374 -74.9 0.90 12.3 17.0 
9.0 0.569 -130.6 3.861 48.6 0.090 28.3 0.375 -83.3 0.93 11.7 16.3 
10.0 0.529 -141.4 3.686 37.5 0.097 23.4 0.378 -90.8 0.96 11.3 15.8 
11.0 0.487 -153.2 3.517 26.0 0.107 18.4 0.374 -99.4 0.98 10.9 15.2 
12.0 0.554 -166.0 3.376 14.8 0.114 11.8 0.365 -108.0 1.00 10.7 14.4 
13.0 0.428 -179.3 3.262 4.1 0.121 6.3 0.354 -1168 1.01 10.3 13.6 
14.0 0.407 167.8 3.165 -5.9 0.130 0.6 0.341 -125.5 1.01 10.0 13.3 
15.0 0.387 154.5 3.081 -17.3 0.138 -5.4 0.345 -1366 0.99 9.8 13.5 
16.0 0.368 139.9 3.007 -27.9 0.146 -13.5 0.352 -148.4 0.97 9.6 13.1 
17.0 0.359 124.4 2.934 -40.2 0.154 -21.6 0.353 -160.0 0.96 9.3 12.8 
18.0 0.358 107.6 2.910 -52.3 0.160 -30.1 0.349 -1706 0.94 9.3 12.6 
19.0 0.361 89.4 2.865 -65.4 0.169 -39.1 0.337 177.9 0.92 9.1 12.3 
20.0 0.379 73.7 2.812 -778 0.174 -49.0 0.319 165.2 0.91 9.0 12.1 
Note: 


1. Gain Calculation: 


MAG = -S2'L (kK +\/K?-1 ) . WhenK<1, MAG =MSG. MSG = 


|S12| 
MAG = Maximum Available Gain 
MSG = Maximum Stabel Gain 


|S21| 
|S12] ’ 


2 |S12 S21| 


2 2 
K = 1+ JAF - [S11]? - |S2a]* , A= S11 S22 - Sai S12 
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OUTLINE DIMENSIONS (Units in mm) 


PACKAGE OUTLINE 84AS 


1.78 + 0.2 
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Part Number Designator (Letter). 

When the letter is upright, 

the gate lead is to the right. 


ORDERING INFORMATION 


PART AVAILABILITY 
NUMBER OUTLINE 


NE32484AS Bulk up to 1K 84AS 
NE32484A-T1 1K/Reel 


Note: 


Long leaded (1.7 mm min.) 84A package available upon request in 
bulk quantitites up to 1000 pcs. To order specify NE32684A-SL. 
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SUPER LOW NOISE HJ FET | NE33200 





FEATURES NOISE FIGURE & ASSOCIATED 
. VERY LOW NOISE FIGURE: spat Slecteaer sitet 
0.75 dB typical at 12 GHz : 


¢ HIGH ASSOCIATED GAIN: 
10.5 dB Typical at 12 GHz 


a 
2 
s ra) 
+ GATE LENGTH: 0.3 pm 2 ° 3 
+ GATE WIDTH: 280 pm g 25 mT 6 
® 
2 15 2 
Oo 
= & 
a bs ; 
DESCRIPTION oe LS g 
el a. . to 
The NE33200 is a Hetero-Junction FET chip that utilizes the oO: 4 TTT 





junction between Si-doped AlGaAs and undoped InGaAs to 
create a two-dimensional electron gas layer with very high 
electron mobility. Its excellent low noise figure and high Frequency, f (GHz) 
associated gain make it suitable for commercial and industrial 

applications. 


NEC's stringent quality assurance andtest procedures assure 
the highest reliability and performance. 


ELECTRICAL CHARACTERISTICS (ta -25°c) 


PART NUMBER NE33200 
PACKAGE OUTLINE 00 (Chip) 









SYMBOLS PARAMETERS AND CONDITIONS UNITS | MIN | TYP | MAX | 
NFopt! Noise Figure, Vds = 2 V, ID = 10 mA, 
f = 4 GHz dB 0.35 
f = 12 GHz dB 0.75 
Associated Gain, VDs = 2 V, ID = 10 mA, 
f= 4 GHz dB 
f = 12 GHz dB 
P1dB Output Power at 1 dB Gain Compression Point, f = 12 GHz 
Vos = 2 V, Ips = 10 mA dBm 
Vos = 2 V, los = 20 mA dBm 
Gain at P14B, f = 12 GHz 
Vos =2V, Ips =10mA dB 11.8 
Vos = 2 V, IDs = 20 mA dB 12.8 
[toss | Saturated Drain Current, Vos = 2 V, Vas = 0V [oma [| | o | # | 
[am | Transconductance, Vos = 2, 10 = 10 mA as [sm 
| I@so_——«|_-—- Gate to Source Leakage Current, Vas = -5 V le | 
Thermal Resistance (Channel o Case) ay [0 








Notes: 

1. RF performance is determined by packaging and testing 10 samples per wafer. Wafer rejection criteria for standard devices is 2 rejects for 
10 samples. 

2. Chip mounted on infinite heat sink. 


NE33200 
ABSOLUTE MAXIMUM RATINGS! (ta = 25°c) TYPICAL NOISE PARAMETERS! (ta = 25°c) 


VDs = 2 V, los = 10 mA 
SYMBOLS 





Gate Current 
RF Input (CW) 


Channel Temperature 


[waa | ANG 
| 082 | 8 
| bs | 081 | 17 | 
er Pore | at 
Pw [ori | 63 
| 064 | 7 | 

Poss | os 





°C 
Note: 0.37 
1. Operation in excess of any one of these parameters may result in 
permanent damage. | 0.35 | 


2. With chip mounted on infinite heatsink. 


(ee) 
N 





1. Noise Parameters include Bond Wires: 
Gate: Total 2 wires, 1 per bond pad 0.0129" (327 um) 
long each wire. 
Drain: Total 2 wires, 1 per bond pad 0.0118" (300 pm) 
long each wire. 
Source: Total 4 wires, 2 per side, 0.0071" (180 um) 
TYPICAL PERFORMANCE CURVES (TA = 25°C) long each wire. 
aes ees ee Ee ee oe ee Wire: 0.0007" (17.8 yum) dia. gold. 
NOISE FIGURE and GAIN 
TOTAL POWER DISSIPATION vs. vs. DRAIN CURRENT 
AMBIENT TEMPERATURE | 


Noise Figure, NF (dB) 


Total Power Dissipation, (PT) mW 
Associated Gain, Ga (dB) 





6 
0 50 100 117 150 200 250 : 0 5 10 15 2 2 30 35 40 
Ambient Temperature, TA (°C) Drain Current, IDs (mA) 
DRAIN CURRENT vs. TRANSCONDUCTANCE vs. DRAIN CURRENT 
DRAIN TO SOURCE VOLTAGE Vos = 2.0 V 


IN 


Drain Current, Ibs (mA) 


ALALN IS 
Transconductance, gm (mS) 





0.5 1 1.5 2 25 3 0 10. 20 30 40 50 
Drain to Source Voltage, Vps (V) Drain Current, lbs (mA) 


NE33200 





TYPICAL COMMON SOURCE SCATTERING PARAMETERS! (ta - 25°) 





See notes on back page. 


NE33200 





TYPICAL COMMON SOURCE, REVERSE CHANNEL SCATTERING PARAMETERS! (ta - 25°c) 





(GHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) (dB) 
0.1 0.998 -0.8 1.492 -0.5 .003 93.9 086 = 179.5 0.25 3.5 27.0 
0.2 0.999 -1.6 1.490 -1.3 005 86.2 587 =6179.3 0.12 3.5 24.7 
0.5 0.998 -3.8 1.489 -3.1 013 89.7 585 177.7 0.05 3.4 20.6 
1.0 1.000 77 1.480 -5.9 024 88.7 588 175.6 0.03 3.4 17.9 
2.0 0.998 -15.3 1.480 -11.9 051 80.6 085 8=6171.0 0.02 3.4 14.6 
3.0 0.997 -22. 1.474 -17.9 075 78.3 082 167.0 0.01 3.4 12.9 
40 0.992 -29.5 1.464 -23.8 101 73.5 S77 = 162.7 0.04 3.3 11.6 
5.0 0.987 -36.3 1.439 -29.2 127 69.2 573 = 158.5 0.06 3.2 10.5 
6.0 0.979 -42.9 1.428 -34.7 151 64.8 575 = 154.5 0.09 3.1 9.7 
7.0 0.965 -48.9 1.390 -40.2 172 59.2 573 = 151.1 0.15 2.9 9.1 
8.0 0.960 -55.1 1.379 -46.4 .191 55.5 573 147.3 0.17 28 8.6 
9.0 0.955 -60.7 1.320 -52.2 212 51.8 574 143.4 0.18 2.4 79 

10.0 0.954 -66.6 1.323 -56.2 .243 47.2 577 = 137.8 0.16 2.4 7.4 

12.0 0.968 77.1 1.298 -66.4 .295 36.7 578 = 125.1 0.13 2.3 6.4 

14.0 0.982 -87.3 1.301 -756 348 24.6 571 = 111.9 0.11 2.3 5.7 

16.0 0.986 -98.1 1.302 -85.8 .395 12.1 530 99.8 0.14 2.3 5.2 

18.0 0.970 -108.8 1.268 -95.9 .453 1.1 493 90.0 0.21 2.1 45 

20.0 0.962 -120.3 1.199  -104.0 484 7.5 465 80.7 0.20 1.6 3.9 

22.0 0.978 -130.6 1.119  -113.2 518 -16.8 467 67.9 0.14 1.0 3.0 

24.0 1.039 -141.1 1.071 -123.5 045 -23./ 497 55.5 -0.00 0.6 2.9 

26.0 1.109 -152.1 1076 -137.0 574 -33.5 485 40.8 -0.11 0.6 2.7 

26.5 1.112 -154.7 1.068  -140.6 569 -36.8 477 37.3 -0.11 0.6 2.7 





FREQ $11 $21 $12 $22 K $21 MAG2 
(GHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) (dB) 
0.1 0.999 -0.7 1.574 -0.3 002 135.9 .687 179.7 -0.33 3.9 29.0 
0.2 1.000 -1.5 1.575 -1.3 .005 96.9 .686 179.2 -0.09 3.9 25.0 
0.5 0.998 -3.6 1.569 -2.9 012 87.2 .687 177.8 0.06 3.9 21.2 
1.0 0.997 -7.4 1.565 -6.1 022 87.9 685 175.9 0.02 3.9 18.5 
2.0 0.998 -14.7 1.562 -12.0 .043 82.0 684 171.3 0.01 3.9 15.6 
3.0 0.998 -21.6 1.558 -17.8 .066 79.8 685 167.5 -0.01 3.8 13.7 
4.0 0.993 -28.3 1.550 -23.6 087 75.1 680 164.0 0.03 3.8 12.5 
5.0 0.990 -34.8 1.525 -28.9 110 71.7 678 159.7 0.02 3.7 11.4 
6.0 0.982 -41.3 1.518 -34.4 132 67.0 680 156.3 0.06 3.6 10.6 
7.0 0.966 -48.0 1.472 -39.7 .155 61.7 677 153.1 0.11 3.4 98 
8.0 0.964 -54.4 1.463 -46.0 172 57.8 680 149.6 0.13 3.3 9.3 
9.0 0.961 -59.9 1.395 -52.0 .193 55.0 684 145.7 0.13 2.9 8.6 
10.0 0.961 -65.9 1.401 -56.2 .220 51.0 690 140.6 0.10 2.9 8.0 
12.0 0.974 -76.3 1.376 -65.7 .268 40.8 700 128.7 0.07 2.8 7.1 
14.0 0.990 -86.5 1.378 -75.6 319 28.9 696 116.0 0.07 2.8 6.3 
16.0 0.998 -97.1 1.383 -85.8 364 17.1 651 104.3 0.10 2.8 5.8 
18.0 0.985 -107.9 1.350 -96.1 .417 6.0 612 95.2 0.17 2.6 5.1 
20.0 0.982 -119.1 1.273 -104.0 .448 -2.0 582 87.1 0.15 2.1 45 
22.0 0.995 -129.7 1.173 -112.5 .485 -11.7 582 74.2 0.08 1.4 3.8 
24.0 1.056 -140.0 1.121 -122.6 513 -18.5 611 61.8 -0.07 1.0 3.4 
26.0 1.132 -150.8 1.118 -135.6 537 -27.8 606 48.3 -0.18 1.0 3.2 
26.5 1.123 -153.5 1.119 -139.9 539 -30.6 584 45.2 -0.15 1.0 3.2 





See notes on back page. 1-39 
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CHIP DIMENSIONS (units in pm) NE33200 LINEAR MODEL, 0.1 - 26 GHz 
NE33200 (CHIP) O40 rg — 9 ~—E5—9—(0) 


Ges gvc=F Ces Coc Ros 


400 + 40 mm WY) Cos 
CIN = G (f) Ve Court 
Ri 


66 

Rs 
56 

3 Ls 


350 + 35 (s) 






Chip Thickness: 140 yum typical 
Note: All dimensions are typical unless otherwise specified 


ORDERING INFORMATION 
| PART NUMBER 


Standard (15 - 80) 


Ri 
Rs 
Ros 
Cas 


G(f, Vc) 





Notes: 

1. S-Parameters include Bond Wires: 
Gate: Total 2 wires, 1 per bond pad 0.0129" (327 jum) long, each wire. 
Drain: Total 2 wires, 1 per bond pad 0.0118" (300 um) long, each wire. 
Source: Total 4 wires, 2 per side, 0.0071" (180 um) each wire. 
Wire: 0.0007" (17.8 pm) dia. gold. 


2. Gain Calculations: 


MAG = IS2tL (k t\/K?-1 ) . When K<1, MAG =MSG. MSG = IS2tL = 1+1Al?- [S11]? - [S27 4 _ gy1 Soo - Sot Sie 
[S12] [S12 2 |S12Sa1| 


MAG = Maximum Available gain 
MSG = Maximum Stable Gain 
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N EC SUPER LOW 


NOISE HJ FET banat 





FE ATURES NOISE FIGURE & ASSOCIATED 
——— GAIN vs. FREQUENCY 
e VERY LOW NOISE FIGURE: Vos = 2 V, los = 10 mA 


0.8 dB typical at 12 GHz 


¢ HIGH ASSOCIATED GAIN: 
10.5 dB Typical at 12 GHz 


GATE LENGTH: 0.3 pm 
GATE WIDTH: 280 pm 

» LOW COST METAL/CERAMIC PACKAGE 

» TAPE & REEL PACKAGING OPTION AVAILABLE 


Noise Figure, NF (dB) 
Associated Gain, GA (dB) 


DESCRIPTION 


The NE33284<A is a Hetero-Junction FET that uses the junction 
between Si-doped AlGaAs and undoped InGaAs to create very 
high mobility electrons. The device features mushroom shaped 
TiAl gates for decreased gate resistance and improved power Frequency, f (GHz) 
handling capabilities. The mushroom gate also results in lower 

noise figure and high associated gain. This device is housed in 

an epoxy-sealed, metal/ceramic package and is intended for 

high volume consumer and industrial applications. 





ELECTRICAL CHARACTERISTICS (ta = 25°c) 


PART NUMBER NE33284A 
PACKAGE OUTLINE 84AS 
| TYP 


SYMBOLS PARAMETERS AND CONDITIONS | MIN | TYP 


Optimum Noise Figure, Vos = 2.0 V, los = 10 mA, f = 12 GHz ee 
f= 4 GHz 









aa = 


” 


dB 
dB 


0.75 


Associated Gain, VbSs = 2.0 V, IDs = 10 mA, f = 12 GHz 
f = 4 GHz 
P1dB Output Power at 1 dB Gain Compression Point, f = 12 GHz 
Vos = 2.0 V, Ips = 10 mA 
Vbs = 2.0 V, lps = 20mA 


Gain at P1aB, f = 12 GHz 
Vpbs = 2.0 V, los = 10 mA 
Vos = 2.0 V, los = 20 mA 


| ipss_——'| Saturated Drain Current, Vos = 2.0 V,Vas = 0 V mA 
Pinch-off Voltage, Vos = 2.0 V, Ios = 0.1 mA 

| gm ——|_—‘Transconductance, Vos = 2.0 V, lo = 10 mA 

| Iaso Gate to Source Leakage Current, Vacs = -3.0 V 

Thermal Resistance (Channel to Ambient) 


Thermal Resistance (Channel to Case) 


Notes: 

. Typical values of noise figures and associated gain are those obtained when 50% of the devices from a large number of lots were individually 
measured in a circuit with the input individually tuned to obtain the minimum value. Maximum values are criteria established on the production line 
as a "go-no-go" screening tuned for the "generic" type but not specimen. 

RTH (channel to case) for package mounted on an infinite heat sink. 





V 
°C/W 
C/W 


° 





om, 


nN 


1-41 





NE33284A 


ABSOLUTE MAXIMUM RATINGS! (ta = 25°c) TYPICAL NOISE PARAMETERS (1a = 25°c) 
Vos = 2 V, los = 10 mA 












RF Input (CW) 
Channel Temperature Ee, 
Storage teil Pee 


-65 to +150 
Note: 


1.Operation in excess of any one of these conditions may result in 
permanent damage. 


| vos 
| os 
ss 
[PN 
| Ton 







© 2 /° 
w aOiN 
N“N “| & 
a, 
[o) 


TYPICAL PERFORMANCE CURVES (ta =25°c) 









TOTAL POWER DISSIPATION vs. TRANSCONDUCTANCE vs. DRAIN CURRENT 
AMBIENT TEMPERATURE Vos = 2.0 V 
300 
= 
E 250 = 
” 
a i 
5 200 7 
a g 
” 
” 150 
5 3 
= 100 S 
& 2 
8 © 
= FE 
: 0 
0 25 50 75 100 125 150 175 200 0 10 20 30 = 40 50 
Ambient Temperature, TA (°C) Drain Current, lbs (mA) 
NOISE FIGURE AND GAIN 
DRAIN CURRENT vs. vs. DRAIN CURRENT 
DRAIN TO SOURCE VOLTAGE Vos = 2 V, f = 12 GHz 
2 16 
1.6 14 a 
<= ao 
red u 1.2 Jo J 12 0 
< g pcb] 
SI a 
: ? Play | lS 
° g | = 3 
s 2 : 
a Tuned Y 
0.4 ag @ 10 mA only 8 2 
Tuned @ each Ips 
‘Tuned @ each Ips 
0 6 
0 5 10 11% 20 2 30 35 40 
Drain to Source Voltage, Vos (V) Drain Current, Ips (mA) 
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NE33284A 





TYPICAL COMMON SOURCE SCATTERING PARAMETERS (ta =25°c) 





Vos =2v, lps =10 mA 








FREQUENCY $11 $21 $12 $22 K S21 MAG" 
(GHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) (dB) 
0.1 999 -1.7 5.712 178.3 .002 89.2 630 -1.2 0.05 15.1 34.6 
0.2 999 -4.0 5.660 176.3 .004 88.9 630 -2.8 0.02 15.1 31.5 
0.5 998 -10.4 5.660 170.2 O11 83.5 632 -7.0 0.04 15.1 27.1 
1.0 981 -21.3 5.604 160.0 022 76.3 627 -13.9 0.14 15.0 24.1 
2.0 935 -41.3 5.414 141.1 041 65.0 599 -26.9 0.25 14.7 21.2 
3.0 876 -60.8 5.117 123.0 056 54.2 564 -39.1 0.36 14.2 19.6 
4.0 809 -78.1 4.732 106.6 071 44.7 534 -49.8 0.47 13.5 18.2 
5.0 738 -94.7 4.382 91.7 080 36.4 492 -60.2 0.59 12.8 17.4 
6.0 671 -110.7 4.058 776 087 29.1 455 -69.9 0.70 12.2 16.7 
7.0 619 -125.6 3.746 64.1 094 22.6 430 -79.5 0.79 11.5 16.0 
8.0 578 -139.1 3.491 52.2 .100 18.4 416 -88.6 0.85 10.9 15.4 
9.0 542 -151.7 3.289 40.1 .106 13.6 405 -97.2 0.90 10.3 14.9 
10.0 499 -164.8 3.130 28.3 113 7.2 394 -106.0 0.96 9.9 14.4 
11.0 455 -179.3 2.995 16.4 121 3.1 377 = -114.7 1.00 9.5 13.7 
12.0 431 164.4 2.855 47 .126 -2.3 361 -125.2 1.04 9.1 12.3 
13.0 425 148.0 2.752 -6.8 133 -8.1 340 = -137.0 1.04 8.8 11.9 
14.0 417 133.1 2.664 -17.9 139 -13.5 332 -149.2 1.04 8.5 11.5 
15.0 402 116.8 2.579 -30.2 .149 -20.8 336 -161.8 1.03 8.2 11.4 
16.0 393 98.3 2.515 -42.7 .155 -29.0 334 -1748 1.03 8.0 11.1 
17.0 396 78.7 2.430 -55.5 .163 -37.4 337 = 1171.2 1.01 7.7 11.0 
18.0 426 61.5 2.348 -68.3 .170 -45.7 333 156.8 0.99 7.4 11.4 
19.0 462 49.2 2.281 -80.1 173 -56.0 328 139.7 0.96 7.2 11.2 
20.0 491 33.8 2.208 -93.7 176 -66.0 320 121.8 0.96 6.9 11.0 
Note: 


1. Gain Calculations: 
MAG = -S2L (k#\/K2-1 ) . When K<1,MAG=MSG. MSG = SS2tL x= 1+1Al®-JSii]?-|S2a? 4 _ gi1 So - Sai St2 
|S12| |S12| 2 |S12Sa1| 
MAG = Maximum Available Gain 
MSG = Maximum Stable Gain 
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TYPICAL COMMON SOURCE SCATTERING PARAMETERS (ta =25°c) 





Vos = 2 V, los = 20 mA 





FREQUENCY $11 $21 $12 $22 K $21 MAG! 
(GHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) (dB) 
0.1 999 -2.0 7.099 178.3 .002 89.3 536 -1.2 0.05 17.0 35.5 
0.2 999 -4.3 7.053 175.9 .004 88.4 536 -2.7 0.03 17.0 32.5 
0.5 995 -11.2 7.053 169.4 010 83.2 536 -7.0 0.08 17.0 28.5 
1.0 977 -22.7 6.935 158.7 019 76.7 532 -13.9 0.17 16.8 25.6 
2.0 919 -43.9 6.540 138.8 037 67.0 506 -26.3 0.31 16.3 22.5 
3.0 847 -63.8 6.026 120.3 .051 57.5 473 -38.2 0.44 15.6 20.7 
4.0 769 -81.5 5.485 103.9 064 48.6 446 -47.9 0.57 14.9 19.3 
5.0 693 -97.9 4.991 89.0 074 41.5 412 -57.4 0.69 14.0 18.3 
6.0 625 -113.5 4.558 75.2 082 35.3 382 -66.2 0.80 13.2 17.4 
7.0 574 -128.4 4.181 61.9 .090 29.7 360 -75.7 0.87 12.4 16.7 
8.0 §33 -141.7 3.865 50.4 099 24.7 353 -83.9 0.91 11.7 15.9 
9.0 496 -153.9 3.614 38.7 107 19.6 347 -91.9 0.95 11.2 15.3 
10.0 455 -167.0 3.423 27.0 116 13.8 341 -100.7 0.98 10.7 14.7 
11.0 414 178.7 3.256 15.8 .126 8.2 327 ~=-109.0 1.01 10.2 13.4 
12.0 391 162.5 3.098 4.2 133 2.2 315 -119.4 1.03 98 12.6 
13.0 387 145.8 2.975 -7.1 141 -4.6 293 -131.7 1.03 9.5 12.1 
14.0 384 131.2 2.873 -17.9 .149 -10.8 288 = -144 1.02 9.2 12.0 
15.0 369 114.7 2.783 -29.9 .160 -18.3 290 = - 156.5 1.01 8.9 12.0 
16.0 364 95.6 2.713 -42.0 .165 -27.1 289 = -170.3 1.01 8.7 11.6 
17.0 368 75.8 2.622 -54.7 .175 -35.5 289 174.4 0.99 8.4 11.8 
18.0 400 59.4 2.529 -66.7 181 -449 286 158.9 0.97 8.1 11.4 
19.0 434 47.6 2.459 -78.7 .182 -55.1 280 140.9 0.96 7.8 11.3 
20.0 468 32.4 2.386 -92.0 185 -65.8 275 122.3 0.95 75 11.1 
Note 


1. Gain Calculations: 


MAG = 1S21L (kK t\/K?-1 ) . When K<1,MAG=MSG. MSG = -S2L = 1+141?- [S11]? - S22)? 4 S11 59 - S91 St2 
(S19 [S12 2 |S12Se1| 


MAG = Maximum Available Gain 
MSG = Maximum Stable Gain 


OUTLINE DIMENSIONS (Units in mm) 


NE33284A 
PACKAGE OUTLINE 84AS ORDERING INFORMATION" 


1.78 + 0.2 PART NUMBER AVAILABILITY | PACKAGE | 
NE33284AS Bulk up to 1K 









Note: | 
Long leaded (1.7 mm min.) 84ASL package available upon request in 
eb pe ens bulk quantitites up to 100 pes.. To order specify NE33284A-SL. 
| (ALL LE | 


(ALL LEADS) 


Part Number Designator (Letter). 
When the letter is upright, 
the gate lead is to the right. 
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Nl EC SUPER LOW NOISE 


PSEUDOMORPHIC Hu FET | NE42484A 





FEATURES NOISE FIGURE & ASSOCIATED 
eS GAIN vs. FREQUENCY 
¢ VERY LOW NOISE FIGURE: Vos = 2 V, Ips = 10 mA 


0.8 dB typical at 12 GHz 


¢ HIGH ASSOCIATED GAIN: 
10.5 dB Typical at 12 GHz 1.2 


¢ La = 0.35 um, Wa = 200 pm 
¢ LOW COST METAL CERAMIC PACKAGE 
¢ TAPE & REEL PACKAGING OPTION AVAILABLE 










wy) 
. ail 


Noise Figure, NF (dB) 





Associated Gain, GA (dB) 


0.6 12 
DESCRIPTION cline : 
; ee arg ar ee er * Terr r 
The NE42484<A is a pseudomorphic Hetero-Junction FET that aaa ett | ie 
uses the junction between Si-doped AlGaAs and undoped 0.2 6 


InGaAs to create very high mobility electrons. The device Pd 4 
features mushroom shaped TiAl gates for decreased gate 

resistance and improved power handling capabilities. The bed sa 
mushroom gate also results in lower noise figure and high Frequency, f (GHz) 
associated gain. This device is housed in an epoxy-sealed, 

metal/ceramic package and is intended for high volume 

consumer and industrial applications. 


NEC's stringent quality assurance andtest procedures assure 
the highest reliability and performance. 


ELECTRICAL CHARACTERISTICS (ta =25°c) 











. PART NUMBER 
PACKAGE OUTLINE 84AS 


SYMBOLS PARAMETERS AND CONDITIONS 


NFopt' Optimum Noise Figure, Vos = 2.0 V, los = 10 mA, 
f= 12 GHz 
| Ga Associated Gain, Vos = 2.0 V, Ips = 10 mA, f = 12 GHz 


P1dB Output Power at 1 dB Gain Compression Point, f = 12 GHz 
Vos = 2.0 V, lps=10mA 
Vos = 2.0 V, IDs = 20 mA 


UNITS 
dBm 
dBm 

Gain at P10B, f = 12 GHz 
Vps = 2.0 V, Ips = 10 mA dB 
Vos = 2.0 V, lbs =20mA dB 









Saturated Drain Current, Vos = 2.0 V,Vas = 0 V 
c 
Transconductance, VDS = 2.0 V, ID = 10 mA 
ee 


RTH (CH-A) Thermal Resistance (Channel to Ambient) °C/W 


RTH(CH-C)? Thermal Resistance (Channel to Case) 


Notes: 

1. Typical values of noise figures and associated gain are those obtained when 50% of the devices from a large number of lots were individually measured 
in a circuit with the input individually tuned to obtain the minimum value. Maximum values are criteria established on the production line as a "go-no-go" 
screening tuned for the "generic" type but not specimen. 

2. RTH (channel to case) for package mounted on an infinite heat sink. 
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ABSOLUTE MAXIMUM RATINGS! (ta - 25°c) TYPICAL NOISE PARAMETERS (1 = 25°c) 


Vos = 2 V, lps = 10 mA 
SYMBOLS PARAMETERS | UNITS: RATINGS i“ 
Drain to Source Voltage 40 
3.0 





, 

| ps | Drain Current mA Ipss 
ere | Gate Curent (RF Ove) | wa _| 20 
[PIN [| _RFinput(cw) | dBm 
3510 +160 
Total Power Dissipation | mw | 165 | 


Note: 
1. Operation in excess of any one of these parameters may result in 
permanent damage. 






TYPICAL PERFORMANCE CURVES (ta-25°c) 
NOISE FIGURE AND ASSOCIATED GAIN 


TOTAL POWER DISSIPATION vs 
vs. DRAIN CURRENT 
AMBIENT TEMPERATURE" Vos = 2 V, f= 12 GHz 












Infinite 
Heat sink 
(TA = TLEAD) 






Noise Figure, NF (dB) 
Associated Gain, GA (dB) 


NATE 
CHSC 
COCA 


0 25 50 75 100 125 150 175 200 0 6 10 15 20 25 30 35 
Ambient Temperature, TA (°C) Drain Current, los (mA) 


Total Power Dissipation, PT (mW) 





Note 

1. If PT exceeds the Free Air Value, reliable operation can be assured by 
measuring the worst-case temperature, T(LEAD), at the lead where heat flow 
is maximum (usually the source lead) and limiting Ta, PT or RTH (CKT) 


DRAIN CURRENT vs. TRANSCONDUCTANCE vs. DRAIN CURRENT 
DRAIN TO SOURCE VOLTAGE Vos = 2.0 V 


Drain Current, IDS (mA) 
Transconductance, gm (mS) 





Drain to Source Voltage, Vos (V) Drain Current, lbs (mA) 
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TYPICAL COMMON SOURCE SCATTERING PARAMETERS (1a = 25°c) 


Vos =2V,los=10mA 











FREQ $11 $21 $12 $22 K $21 MAG! 
(GHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) (dB) 
0.1 0.999 -1.9 5.116 178.3 0.002 87.2 0.673 -1.3 0.07 14.2 33.4 
0.2 0.998 -3.9 5.115 176.2 0.004 85.5 0.672 -2.7 0.08 14.2 30.5 
0.5 0.994 -98 5.101 170.0 0.011 816 0.667 -6.7 0.11 14.2 26.7 
1.0 0.981 -19.7 5.047 160.1 0.021 75.7 0.657 -13.2 0.16 14.1 23.8 
2.0 0.944 -39.1 4.853 141.4 0.037 63.7 0.634 -26.1 0.27 13.7 21.1 
3.0 0.900 -57.5 4.594 124.0 0.050 52.4 0.604 -38.7 0.35 13.2 19.6 
4.0 0.852 -74.5 1.314 107.7 0.061 42.2 0.571 -51.0 0.44 12.7 18.4 
5.0 0.801 -89.9 4.044 92.3 0.070 33.4 0.536 -63.0 0.53 12.1 17.6 
6.0 0.750 -104.1 3.798 775 0.077 25.5 0.499 -75.0 0.63 11.6 16.9 
7.0 0.698 -117.2 3.584 63.2 0.084 18.4 0.462 -87.0 0.73 11.1 16.3 
8.0 0.648 -129.8 3.403 49.2 0.090 11.7 0.428 -99.4 0.84 10.6 15.7 
9.0 0.598 -142.4 3.251 35.4 0.095 5.2 0.399 -112.7 0.92 10.2 15.3 
10.0 0.551 -155.4 3.121 21.7 0.100 -1.3 0.378 -127.5 0.99 9.9 149 
11.0 0.508 -169.5 3.008 7.9 0.106 -79 0.367 -144.2 1.04 9.6 13.3 
12.0 0.469 1749 2.902 -6.0 0.111 -14.9 0.369 -163.3 1.06 9.3 12.2 
13.0 0.435 157.6 2.796 -20.3 0.116 -22.3 0.385 175.5 1.06 8.9 12.2 
14.0 0.407 138.6 2.682 -34.9 0.121 -30.3 0.413 154.6 1.06 8.6 11.9 
15.0 0.386 118.1 2.552 -50.1 0.125 -38.9 0.452 134.2 1.06 8.1 11.6 
16.0 0.373 96.5 2.404 -65.7 0.127 -48.3 0.500 115.8 1.05 76 11.3 
17.0 0.370 74.9 2.234 81.9 0.129 -58.5 0.553 99.7 1.04 7.0 11.1 
18.0 0.376 54.4 2.045 -98.1 0.128 -69.7 0.612 85.5 1.02 6.2 11.2 
19.0 0.394 37.1 1.840 -113.3 0.124 -82.0 0.673 73.0 0.98 5.3 11.7 
20.0 0.424 25.1 1.627 -124.3 0.116 -95.3 0.737 61.5 0.90 4.2 11.4 
Note: 


1. Gain Calculations: 


MAG = -S2!L (Kt\/K?-1 ) . When K<1,MAG=MSG. MSG = 


[S12 


MAG = Maximum Available Gain 
MSG = Maximum Stable Gain 
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NE42484A 
TYPICAL COMMON SOURCE SCATTERING PARAMETERS (1a = 25°c) 








Vos = 2 V, los = 20 mA 








FREQ $11 $21 $12 $22 K $21 MAG 
(GHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) (dB) 
0.1 0.999 -2.1 6.220 177.9 0.002 886 0.597 -1.3 0.06 15.9 34.9 
0.2 0.998 -4.2 6.213 175.7 0.004 87.2 0.597 -2.6 0.07 15.9 32.0 
0.5 0.992 -10.5 6.177 169.4 0.009 83.1 0.594 6.6 0.12 15.8 28.1 
1.0 0.976 -21.0 6.077 159.2 0.018 766 0.585 -13.0 0.20 15.7 25.2 
2.0 0.931 -41.2 5.769 139.8 0.033 648 0.562 -25.6 0.32 15.2 22.4 
3.0 0.879 -60.2 5.385 121.8 0.045 545 0.534 -37.7 0.42 14.6 20.7 
4.0 0.824 -77.4 4.988 105.0 0.055 45.5 0.503 -49.4 0.52 14.0 19.5 
5.0 0.768 -92.9 4.614 89.4 0.064 37.7 0.469 -60.7 0.62 13.3 18.5 
6.0 0.712 -107.0 4.283 748 0.072 30.7 0.435 -71.9 0.73 12.6 17.5 
7.0 0.658 -120.1 4.000 60.9 0.079 243 0.402 -83.1 0.82 12.0 17.0 
8.0 0.606 -132.6 3.766 47.4 0.086 18.3 0.371 -94.7 0.91 11.5 16.3 
9.0 0.557 = =-145.1 3.573 34.2 0.094 123 0.345 -107.4 0.98 11.1 15.8 
10.0 0.511 -1583 3.414 21.1 0.101 6.1 0.328 -121.7 1.03 10.7 14.2 
11.0 0.470 -1726 3.278 7.8 0.108 -0.5 0.320 -138.5 1.05 10.3 13.4 
12.0 0.433 171.4 3.156 -5.9 0.115 -78 0.325 -157.8 1.06 10.0 12.9 
13.0 0.402 153.6 3.038 -20.0 0.122 -15.9 0.343 -179.1 1.04 9.7 12.6 
14.0 0.378 133.9 2.913 -34.7 0.219 -24.9 0.374 159.0 1.03 93 12.4 
15.0 0.361 112.7 2.775 -49.8 0.134 -348 0.415 138.1 1.02 8.9 12.3 
16.0 0.352 90.4 2.618 -65.2 0.139 -45.5 0.465 119.1 1.00 8.4 12.4 
17.0 0.352 68.2 2.441 -80.8 0.140 -56.8 0.520 102.6 0.99 7.8 12.4 
18.0 0.361 47.6 2.244 -96.1 0.140 -68.3 0.578 88.1 0.98 7.0 12.0 
19.0 0.381 30.6 2.032 -110.6 0.135 -79.7 0.636 75.3 0.96 6.2 11.7 
20.0 0.413 19.7 1.813 -123.8 0.126 -90.4 0.693 63.9 0.93 5.2 11.5 
Note: 


1. Gain Calculations: 


MAG = -S2!L (K 2\/k?-1 ) .WhenK<1,MAG=MSG. MSG =-S2!L = 1+1Al?- [S11]? - [S22]? 4 _ S14 So - Sor Si 
[S12] [S12| 2 |S12Se1| 
MAG = Maximum Available Gain 
MSG = Maximum Stable Gain 
OUTLINE DIMENSIONS (units in mm) ORDERING INFORMATION! 


PART AVAILABILITY 
NUMBER 
NE42484AS Bulk up to 1K 
NE42484A-T1 1K/Reel 


Note: 
Not available in long lead, 84A package. 


OUTLINE 84AS 





1.78 £0.2 











—t 05:01 
| (ALL LEADS) 


1.0 MIN (ALL LEADS) 


—- 


ay 
1.7 MAX 
oor 


~ bio 110.07 


-0.03 
Part Number Designator (Letter). 

When the letter is upright, 

the gate lead is to the right. 
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NJ EC LOW NOISE Ku-K BAND | ye¢7aq 


GaAs MESFET 
FOR HI REL APPLICATIONS ONLY we 








FEATURES | NE67383 
i tt de I NOISE FIGURE AND 
» VERY HIGH fmax: 100 GHz ASSOCIATED GAIN vs. FREQUENCY 


Vos =3 V, los=10 mA 


e LOW NOISE FIGURE 5 
0.4 dB at 4 GHz 
0.8 dB at 8 GHz 
1.4 dB at 12 GHz 
1.9 dB at 18 GHz 
3.3 dB at 26 GHz 


¢ La=0.3 pm, Wa = 280 pm 


¢ N+ CONTACT LAYER 
(Triple Epitaxial Technology) 


¢ PROVEN RELIABILITY AND STABILITY 
¢ SPACE QUALIFIED 





Associated Gain, Ga (dB) 


Optimum Noise Figure, NFoPT (dB) 





DESCRIPTION 


The NE673 features a low noise figure and high associated 
gain through K-band by employing a recessed 0.3 micron 
gate and triple epitaxial technology for industrial and space 
applications. 


Frequency, f (GHz) 


The device is available as a chip (NE67300). The chip's gate 
and channel are glassivated with a thin layer of SisNa for 
mechanical protection only. The NE673 is in a rugged her- 
metically sealed metal/ceramic stripline package selected for 
NFopt performance at 12.0 GHz. 


NEC's stringent quality assurance and test procedures as- 
sure the highest reliability and performance. 7 


ELECTRICAL CHARACTERISTICS (ta = 25°c) 


_ PARTNUMBER | NE67300 NE67383 
EIAJ' REGISTERED NUMBER 2SK407 
PACKAGE OUTLINE 00 (CHIP) 83 


SYMBOLS PARAMETERS AND CONDITIONS UNITS 





















Optimum Noise Figure at Vos = 3 V, Ips = 10 mA, f =12 GHz 
Associated Gain at Optimum Noise Figure at Vos = 3 V, 
los = 10 mA, f = 12 GHz 
P1dB Output Power at 1 dB Compression Point at Vos = 3 V, 
7 IDs = 30 mA, f = 12 GHz 
Saturated Drain Current at Vos =3 V, Vas =0 
Vp 


Pinch-off Voltage at Vos = 3 V, lps =0.1 mA 


| gu Transconductance at Vos = 3 V, IDs = 10 mA 


Gate to Source Leakage Current at Vas = -5 V 
Thermal Resistance (Channel-to-Ambient) 
Notes: 


1. Electronic Industrial Association of Japan. : 
2. RTH (Channel to Case) for chips mounted on an infinite heat sink. 
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ABSOLUTE MAXIMUM RATINGS (ta = 25°c) TYPICAL NOISE PARAMETERS (1a = 25°c) 


SYMBOLS PARAMETERS UNITS | RATINGS | 
ee barcirer 
T 


NE67383, Vos = 3 V, los = 10mA 


0.72 


pFinewtiom | mw | 
Storage Temperature -65 to +175 


Total Power Dissipation 
PT NE67300 400 
NE67383 


Note: 
1. Operation in excess of any one of these parameters 
may result in permenent damage. 





TYPICAL PERFORMANCE CURVES (1a - 25°c) 








TOTAL POWER DISSIPATION vs. DRAIN CURRENT vs. 
AMBIENT TEMPERATURE DRAIN TO SOURCE VOLTAGE 
50 
= Infinite “0 
- -~ 
<x 
= e 
6 7) 30 
Ei . 
g 6 
ra) 5 «(8 
s < 
fe) @ 
= Oo 10 
2 
0 
Ambient Temperature, TA (°C) Drain to Source Voltage, Vos (V) 
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OUTLINE DIMENSIONS (units in mm) 


NE67300 (Chip) 


(Units in pm) PACKAGE OUTLINE 83 


56 84 56 


4.0 MIN (ALL LEADS) 


pt \f= 


0.51 + 0.05 





“| > 1.022005 
+ 182402 


0.4 10.06 eo 
*" 0.03 1.6 MAX 
mam —1- 





Chip Thickness: 140 ym 





NE67300 
Coordinates in Ohms 
Frequency in GHz 
(Vos = 3 V, Ips = 10 mA) 





FREQ S11 S21 S12 S22 K S21 MAG! 
(GHz) MAG ANG MAG ANG MAG ANG MAG ANG (4B) (dB) 
2.0 95 -26 3.79 161 04 79 59-19 020 16 198 
4.0 89 -50 326 141 06 66 58-24 035 103 173 
6.0 82 -70 283 126 08 56 54-83 0.51 90 15.5 
8.0 78 -88 255 114 09 51 50-42 0.59 8.1 14.5 
10.0 73 ~—--102 2.21 104 10 48 AT 48 0.75 69 13.4 
12.0 71 -114 2.16 93 10 43 A555 0.84 67 133 
14.0 71 -122 2.11 90 11 44 AT 2 0.70 65 128 
16.0 67 —--128 1.92 76 M1 43 49 BA 0.88 57 124 
18.0 66 ~—--140 1.81 63 MM 40 52-70 0.90 5.1 12.2 
Note: 
1. Gain Calculation: P : : 
MAG = oy (K+\/K?-1 ) .WhenK<1,MAG=MSG. MSG - 1 /K= gee , A = S11 S22 - Sat S12 
12 921 
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TYPICAL COMMON SOURCE SCATTERING PARAMETERS (ta = 25°c) 














NE67383 
Coordinates in Ohms 
Frequency in GHz 
(Vos = 3 V, los = 10 mA) 
NE67383 
Vos = 3 V, los = 10 mA 
FREQUENCY $11 $12 $22 K $21 MAG! 
(GHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) (dB) 
2.0 .965 -43 3.248 141 .037 61 658 -29 0.18 10.2 19.4 
2.5 .939 -53 3.178 131 045 53 647 -36 0.28 10.0 18.4 
3.0 .933 -61 3.022 124 051 48 643 -42 0.27 9.6 17.7 
3.5 921 -71 3.049 114 .058 41 .639 -49 0.29 9.7 17.2 
4.0 898 -80 2.882 106 .062 36 .629 -56 0.34 9.2 16.6 
45 876 -90 2.840 99 067 31 621 -63 0.35 9.1 16.3 
5.0 846 -98 2.640 91 069 24 .608 -69 0.48 8.4 15.8 
55 833 -106 2.583 83 071 20 603 -74 0.51 8.2 15.6 
6.0 823 -113 2.504 75 074 15 .603 -80 0.54 8.0 15.3 
6.5 £807 -121 2.409 68 076 9 £600 -86 0.58 76 15.0 
7.0 187 -128 2.315 60 074 6 .600 -92 0.67 7.3 14.9 
75 771 -135 2.191 55 .072 4 596 -97 0.74 6.8 14.8 
8.0 .763 -141 2.167 48 074 0 597 -102 0.76 6.7 14.7 
8.5 .762 -147 2.066 43 .073 -2 607 -106 0.77 6.3 14.5 
9.0 .746 -153 2.021 34 .073 6 .608 -112 0.84 6.1 14.4 
9.5 743 -159 1.953 29 071 8 616 -116 0.87 5.8 14.4 
10.0 .726 -166 1.891 24 O71 8 614 -122 0.92 55 14.2 
11.0 .709 -176 1.803 12 .069 -13 617 -130 1.05 5.1 12.8 
12.0 .682 172 1.767 -1 071 -17 621 -139 1.11 49 12.0 
13.0 649 161 1.658 -13 .070 -17 625 -147 1.29 44 10.5 
14.0 627 149 1.593 -24 .073 -19 .628 -155 1.32 4.0 10.0 
15.0 .607 138 1.563 -36 .078 -22 633 -164 1.29 3.9 9.8 
16.0 585 125 1.531 -45 086 -24 639 -173 1.20 3.7 9.8 
17.0 563 112 1.513 -60 091 -32 .646 178 1.18 3.6 9.7 
18.0 536 98 1.467 -71 101 -37 .649 168 1.13 3.3 9.4 
Note: 


1. Gain Calculations: 


MAG = + (K+\/K2-1 ) . When K<1,MAG =MSG. MSG = 
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TYPICAL COMMON SOURCE SCATTERING PARAMETERS (ta = 28°c) 





NE67383 
Vos = 3 V, Ips = 20 mA 
FREQUENCY $11 $21 $12 $22 K $21 MAG! 
(GHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) (dB) 
2.0 95 -45 3.99 139 03 60.9 61 -29.3 0.27 12.0 21.2 
2.5 93 -55 3.88 129 04 54.2 60 -36.5 0.31 11.8 19.9 
3.0 91 -64 3.68 122 04 48.8 59 -42.1 0.39 11.3 19.6 
3.5 .90 -75 3.69 111 05 42.2 59 -49.0 0.36 11.3 18.7 
40 87 -84 3.47 103 05 37.3 58 -55.2 0.47 10.8 18.4 
45 85 -94 3.39 96 .06 33.5 57 -62.3 0.43 10.6 17.5 
5.0 82 -102 3.14 88 06 26.9 56 -68.3 0.57 9.9 17.2 
5.5 81 -110 3.07 80 .06 24.0 56 -/3.8 0.59 9.7 17.1 
6.0 79 -118 2.93 72 .06 18.9 55 -19.9 0.69 9.3 16.9 
6.5 78 -126 2.83 66 07 14.0 55 -85.2 0.63 9.0 16.1 
7.0 76 -133 2.71 58 .06 12.0 55 -90.8 0.82 8.7 16.5 
75 74 -140 2.58 53 .06 11.0 55 -95.8 0.89 8.2 16.3 
8.0 73 -146 2.52 46 07 8.7 55 -100.6 0.80 8.0 15.6 
8.5 73 -152 2.40 41 .06 7.1 56 -105.1 0.95 76 16.0 
9.0 71 -159 2.35 32 06 3.2 57 -110.3 1.03 7.4 14.9 
9.5 70 -164 2.24 26 06 2.0 57 -115.4 1.11 7.0 13.7 
10.0 69 -171 2.20 22 07 2.4 58 -120.0 0.92 6.8 15.0 
11.0 67 178 2.07 10 .06 -1.2 58 -128.3 1.24 6.3 12.4 
12.0 65 166 2.02 -2 07 -4.9 59 -137.0 1.09 6.1 12.8 
13.0 62 154 1.89 -13 07 -4.7 60 -144.4 1.23 5.5 11.5 
14.0 58 142 1.82 -25 08 -8.6 60 -152.6 1.21 5.2 10.8 
15.0 57 131 1.77 -37 08 -12.6 61 -161.2 1.24 5.0 10.5 
16.0 55 117 1.72 -46 09 -16.3 62 -170.4 1.13 4.7 10.6 
17.0 53 104 1.70 -60 10 -24.9 63 -179.5 1.03 46 11.2 
18.0 50 91 1.64 -72 11 -32.0 64 171.7 1.00 43 11.7 
NE67383 
Vps = 3 V, los = 30 mA 
FREQUENCY sn Sar 2 __—« S22 K $21 MAG! 
(GHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) (dB) 
2.0 95 -46 4.37 138 .03 61 60 -29 0.26 12.8 21.6 
2.5 92 -57 4.23 128 04 53 59 -36 0.34 12.5 20.2 
3.0 91 -66 4.02 121 04 49 58 -42 0.36 12.1 20.0 
3.5 89 -76 4.00 110 05 43 57 -48 0.39 12.0 19.0 
40 87 -85 3.74 102 05 38 / 57 -54 0.46 11.5 18.7 
45 84 -95 3.66 95 05 34 56 -61 0.52 11.3 18.6 
5.0 81 -103 3.39 87 05 28 55 -67 0.68 10.6 18.3 
5.5 79 -111 3.28 79 .06 25 55 -72 0.64 10.3 17.4 
6.0 78 -119 3.18 71 .06 21 54 -78 0.69 10.0 17.2 
6.5 76 -126 3.03 65 .06 15 54 -83 0.78 9.6 17.0 
7.0 74 -133 2.90 57 .06 15 54 -89 0.85 9.2 16.8 
75 73 -139 2.75 52 06 13 54 -94 0.90 8.8 16.6 
8.0 72 -145 2.71 45 06 11 55 -99 0.92 8.7 16.5 
8.5 71 -151 2.56 39 .06 10 56 -103 0.97 8.2 16.3 
9.0 70 -157 2.51 31 .06 7 56 -108 1.02 8.0 15.3 
9.5 70 -162 2.43 26 .06 7 57 -113 1.01 7.7 15.5 
10.0 68 -169 2.35 21 .06 7 57 -118 1.08 7.4 14.2 
11.0 66 -179 2.24 8 .06 3 -126 1.19 7.0 13.1 
12.0 63 169 2.20 -4 07 0 59 -134 1.07 6.8 13.4 
13.0 59 158 2.03 -15 07 0 59 -141 1.27 6.1 11.5 
14.0 56 146 1.97 -27 08 -4 60 -149 1.18 5.9 11.4 
15.0 53 134 1.91 -40 09 -9 61 -158 1.11 5.6 11.3 
16.0 51 120 1.82 -50 10 -12 62 -167 1.04 5.2 11.4 
17.0 48 106 1.83 -66 10 -21 63 -176 1.07 5.2 11.0 
18.0 45 92 1.69 -75 11 -31 64 174 1.08 46 10.2 
Note: 


mac = S2tL (kt\/K2-1 ) . When K<1,MAG=MSG. MSG = -S2L x. 1+1Al*- S11]? - [S27 4 11 $20 - Sor S2 
[S12] [S12] 2 |S12 S21 
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TYPICAL COMMON SOURCE SCATTERING PARAMETERS (ta - 25°c) 














NE67383 
Coordinates in Ohms 
Frequency in GHz 
Vos =-3 V, los = 10 mA 
NE67383 | 
Vos = -3 V, los = 10 mA 
FREQUENCY $11 $21 $12 $22 K $21 MAG" 
(GHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) (dB) 
2.0 1.01 -29 1.25 -22 09 67 7 160 -0.05 1.9 11.4 
2.5 1.00 -35 1.26 -28 11 61 a7 154 0.04 2.0 10.6 
3.0 1.00 -41 1.22 -34 13 56 7 149 0.05 1.7 9.7 
3.5 1.02 -49 1.26 -39 15 48 36 144 -0.02 2.0 9.2 
4.0 1.02 -55 1.22 -44 17 45 36 139 -0.03 1.7 8.6 
45 1.02 -63 1.23 -49 19 39 35 134 -0.02 1.8 8.1 
5.0 1.01 -70 1.19 -57 21 33 35 130 0.05 1.5 7.5 
55 1.01 -76 1.19 -60 23 27 34 124 0.05 1.5 7.1 
6.0 1.02 -82 1.19 -67 25 22 33 121 0.05 1.5 6.8 
6.5 1.03 -89 1.17 -72 26 15 32 116 0.03 1.4 6.5 
7.0 1.04 -96 1.16 -79 28 10 .30 112 0.02 1.3 6.2 
75 1.03 -102 1.11 -81 29 5 29 108 0.03 0.9 5.8 
8.0 1.04 -108 1.14 -87 .30 0 .28 103 0.02 1.1 5.8 
8.5 1.04 -114 1.10 -93 32 5 27 100 0.04 0.8 5.4 
9.0 1.04 -120 1.11 -99 33 -12 26 95 0.06 0.9 5.3 
9.5 1.05 -127 1.07 -104 34 -17 24 91 0.03 0.6 5.0 
10.0 1.06 -133 1.08 -108 35 -20 24 85 -0.01 0.7 49 
11.0 1.04 -143 1.03 -119 38 -32 21 75 0.07 0.3 43 
12.0 1.06 -154 1.03 -130 41 -44 18 62 0.04 0.3 40 
13.0 1.06 -165 1.01 -139 41 -55 16 57 0.05 0.1 3.9 
14.0 1.04 -176 0.99 -152 43 -64 15 42 0.10 -0.1 3.6 
15.0 1.05 172 1.01 -163 45 -76 15 28 0.09 0.1 3.5 
16.0 1.05 160 1.00 -174 48 -84 16 11 0.08 0.1 3.2 
17.0 1.04 148 0.99 174 .50 -99 14 & 0.11 0.1 3.0 
18.0 1.05 136 0.98 161 53 -109 16 -25 0.08 -0.2 2.7 
Note: 


1. Gain Calculations: 


MAG = 1S2tL (kK t\/K?-1 ) . When K<1, MAG =MSG. MSG = S21 x= 1+1Al?-JS11]2- [S224 511 $- S01 Si2 
|S12] [S12 2 |S12Se1| | 


NE67300, NE67383 


mal 


TYPICAL COMMON SOURCE SCATTERING PARAMETERS (1a = 25°c) 











NE67383 
Vos = -3 V, los = 20 mA 
FREQUENCY $11 $21 $12 $22 K $21 MAG! 
(GHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) (dB) 
2.0 1.01 -28 1.35 -22 09 68 47 160 -0.04 2.6 11.8 
2.5 1.00 -35 1.36 -28 11 62 47 154 0.03 2.7 10.9 
3.0 1.00 -41 1.32 -34 13 56 47 149 0.05 2.4 10.1 
3.5 1.02 -48 1.36 -39 15 49 46 144 -0.01 2.7 9.6 
4.0 1.02 -55 1.32 -44 17 46 46 139 0.02 2.4 8.9 
45 1.02 -63 1.33 -49 19 40 45 134 0.02 2.5 8.4 
5.0 1.01 -70 1.29 -56 21 34 44 129 0.04 2.2 79 
5.5 1.02 -76 1.29 -60 23 28 44 124 0.01 2.2 75 
6.0 1.02 -83 1.29 -67 25 23 43 120 0.04 2.2 7.1 
6.5 1.04 -90 1.27 -72 .26 16 41 115 -0.01 2.1 6.9 
7.0 1.04 -97 1.27 -79 28 11 40 111 0.02 2.1 6.6 
75 1.04 -103 1.21 -81 29 6 .40 106 -0.01 1.7 6.2 
8.0 1.04 -109 1.25 -87 31 0 38 102 0.04 2.0 6.1 
8.5 1.05 -115 1.20 -93 32 -3 RY A 98 0.01 1.6 §.7 
9.0 1.06 -122 1.21 -99 33 -10 35 92 -0.01 1.7 5.6 
9.5 1.06 -128 1.17 -104 35 -15 34 87 -0.01 1.4 5.2 
10.0 1.07 -135 1.19 -108 36 -19 33 81 -0.04 1.5 §.2 
10.5 1.06 -140 1.15 -116 37 -24 32 77 0.04 1.1 47 
11.0 1.05 -145 1.14 -120 39 -31 ot 70 -0.01 1.0 44 
11.5 1.06 -151 1.13 -125 40 -35 30 63 -0.02 1.0 4.4 
12.0 1.08 -156 1.13 -132 41 -42 27 57 0.06 0.9 4.1 
13.0 1.08 -168 1.12 -140 41 -53 .25 49 0.04 0.9 3.8 
14.0 1.05 -179 1.10 -153 43 -63 25 36 0.04 0.8 3.4 
15.0 1.06 168 1.11 -164 46 -74 .26 23 0.05 0.7 3.3 
16.0 1.06 156 1.10 -176 50 -83 7 7 0.04 0.7 3.0 
17.0 1.06 145 1.09 173 51 -97 25 -7 
18.0 1.06 132 1.08 159 54 -108 7 -24 
a i an ae a a 
NE67383 
Vos = -3 V, los = 30 mA 
FREQUENCY $11 $21 $12 $22 K $21 MAG!" 
(GHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) (dB) 
2.0 1.01 -28 1.38 -22 09 68 50 160 -0.03 2.8 11.9 
2.5 1.00 -35 1.39 -28 11 61 50 155 0.05 2.9 11.0 
3.0 1.00 -41 1.35 -34 13 56 50 149 0.05 26 10.2 
3.5 1.02 -48 1.40 -39 15 49 49 144 -0.00 2.9 9.7 
40 1.02 -55 1.35 -44 17 46 49 139 -0.02 2.6 9.0 
45 1.03 -63 1.37 -49 19 40 48 134 -0.05 2.7 8.6 
5.0 1.01 -70 1.32 -57 21 34 47 130 0.05 2.4 8.0 
5.5 1.01 -76 1.32 -60 23 28 47 125 0.05 2.4 76 
6.0 1.03 -83 1.32 -67 25 23 45 120 0.02 2.4 7.2 
6.5 1.04 -90 1.29 -72 7 16 44 115 0.01 2.2 6.8 
7.0 1.04 -97 1.30 -78 .28 11 42 111 0.02 2.3 6.7 
75 1.04 -103 1.24 -81 30 6 42 106 0.01 1.9 6.2 
8.0 1.05 -109 1.28 -87 31 0 40 101 0.01 2.1 6.2 
8.5 1.05 -115 1.23 -93 32 -4 39 97 0.01 18 5.8 
9.0 1.06 -121 1.24 -99 34 -11 38 92 0.02 1.9 5.6 
9.5 1.06 -127 1.20 -104 35 -15 36 87 0.01 1.6 5.3 
10.0 1.07 -134 1.22 -108 36 -19 36 81 -0.03 1.7 5.3 
11.0 1.06 -144 1.17 -119 39 -32 33 70 0.03 1.4 48 
12.0 1.08 -156 1.16 -131 42 -43 30 56 -0.01 1.3 4.4 
13.0 1.08 -167 1.16 -140 42 -54 28 48 0.01 1.3 44 
14.0 1.06 -178 1.13 -153 44 -64 27 35 0.05 1.1 4.1 
15.0 1.06 169 1.15 -164 47 -76 28 22 0.07 1.2 3.9 
16.0 1.06 157 1.13 -176 50 83 29 6 0.04 1.1 3.5 
17.0 1.06 146 1.13 172 51 -98 28 8 0.06 1.1 3.5 
18.0 1.07 133 1.12 159 55 -109 29 -23 0.05 1.0 3.1 
Note: 


1. Gain Calculations: 


mac = S2tL (ki\/K2-1 ) . WhenK<1,MAG =MSG. MSG = S24 x. 1+141*-[Sil?-|S2ad" 4. S11 Sx2- Sor S12 
\S12} |S12| 2 |S12Sa1| 
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N EC LOW NOISE | NE710 


Ku-K BAND GaAs FET | SERIES 











FEATURES NOISE FIGURE & ASSOCIATED 
GAIN vs. FREQUENCY 
+ VERY HIGH fmax: 90 GHz Vos = 3 V, los = 10 mA 


¢ LOW NOISE FIGURE 

¢ HIGH ASSOCIATED GAIN 

¢ LG=0.3 pm, WG = 280 pm 

¢ N+ CONTACT LAYER (Triple Epitaxial Technology) 
¢ PROVEN RELIABILITY AND STABILITY 


DESCRIPTION 


The NE710 series features.a low noise figure and high 
associated gain through K-bandby employing arecessed 0.3 
micron gate and triple epitaxial technology. 


The device is available in chip form (NE71000). The surface 
of the device, except for the bonding pads, is passivated with Frequency, f (GHz) 
SiO2 and SiNa4 for scratch protection as well as surface 

stabilization. The NE71083 is alow cost device for industrial 

applications, and the NE71084 is a low cost device for 

consumer applications. 





Optimum Noise Figure, NFoprt (dB) 
Associated Gain, Ga (dB) 





ELECTRICAL CHARACTERISTICS (ta = 25°c) 


PART NUMBER NE71000 NE71083 NE71084 
EIAJ' REGISTERED NUMBER 2SK406 2SK609 
PACKAGE OUTLINE CHIP 


Maximum Available Gain? 

at Vos = 3 V, IDs = 20 mA, 

f= 4 GHz 

f =8 GHz 

f = 12 GHz ; | 
f = 18 GHz 


Optimum Noise Figure* 
at Vos = 3 V, Ips = 10 mA, 
f = 4 GHz 

f = 8 GHz 


f = 12 GHz 
f = 18 GHz 
f = 26 GHz 


Associated Gain Optimum Noise Figure 
at Vos = 3 V, IDs = 10 mA, 

f = 4 GHz 

f = 8 GHz 

f = 12 GHz 

f = 18 GHz 

f = 26 GHz 


Output Power at 1 dB Compression 
Point at Vos = 3 V, Ips = 10 mA, 

f= 4 GHz 

f = 12 GHz 





Notes: 
1. Electronic Industrial Association of Japan. 
2. Gain Calculations: 
2 
MAG = — (kK +\/K2-1 ) . When K <1, MAG = MSG. Ms = zl Ke T4LAlE: [Si]? - [S2a? 4 - s11 Sx - Sor Si 
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NE710 SERIES 





ELECTRICAL CHARACTERISTICS (ta = 25°c) 


PART NUMBER NE71000 NE71083 NE71084 
EIAJ' REGISTERED NUMBER 
PACKAGE OUTLINE 


PARAMETERS AND CONDITIONS 
Saturated Drain Current at Vos = 3 V, Vas =0 


Pinch-off Voltage at Vos = 3 V, Ips = 0.1 mA 
Transconductance at Vos =3 V, lps = 10 mA | ms 
| ies | Gate to Source Leakage Current at Vas = -5 V 


RTH (CH-C) Thermal Resistance (Channel to Case) °C/W 





Notes: 
1. Electronic Industrial Association of Japan. 
2. RTH for chip mounted on an infinite heat sink. 



























ABSOLUTE MAXIMUM RATINGS! (ta = 25°c) EQUIVALENT CIRCUIT 
SYMBOLS| PARAMETERS UNITS | RATINGS — 
La AG CDG Ro Lo 3 
‘ GO oye 060 U 
veo [estsonea vate [vy [6  § 
Ri Cll gMo Cos 
ee Co 
Storage Temperature -65 to +175 SO Os 
PT Total Power Dissipation vomponent= uae 
NE71000 Le 0.005 nH 
NE71083 Ra 2.00 2 
Cl 0.28 pF 
NE71084 Ri 162 
Note: Cll 0.064 pF 
1. Operation in excess of any one of these parameters may result ih Pale 
in permanent damage. Ls 0.001 nH 
CDG 0.0033 pF 
Rb 15Q 
Lp 0.005 nH 
Cos 0.03 pF 
TYPICAL PERFORMANCE CURVES (1a = 25°c) gMo 480 mS 
Gp 1.5mS 
TOTAL POWER DISSIPATION vs. 
AMBIENT TEMPERATURE 
50 
= 
E _ « 
" <x 
< E 
= Bo 3 
a f 
i] ® 
Oo 5 4 
© 
; : 
QO 1 
E 
-_ 
0 
Ambient Temperature, TA (°C) Drain Voltage, Vos (V) 
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TYPICAL COMMON SOURCE SCATTERING PARAMETERS 














“1150 NE71000 
Coordiantes in Ohms 
Frequency in GHz 








=j50 (Vos = 3 V, los = 30 mA) 
Vos =3 V, lps=10mA 
FREQUENCY $11 S21 S12 $22 
(GHz) MAG ANG MAG ANG MAG ANG MAG ANG 
2.0 98 -29 3.23 157 .06 72 65 -16 
3.0 94 -43 3.14 145 .08 65 64 -24 
4.0 92 -57 3.00 135 .10 56 60 -32 
5.0 .90 -70 2.84 125 12 49 59 -38 
6.0 .89 -80 2.67 117 14 43 58 -44 
7.0 87 -91 2.53 108 15 36 57 -50 
8.0 84 -100 2.39 99 16 30 54 -55 
9.0 83 -107 2.23 92 .16 26 54 -58 
10.0 82 -116 2.12 86 17 23 53 -64 
11.0 78 -124 2.01 78 17 18 .50 -67 
12.0 17 -130 1.92 72 17 17 .50 -70 
13.0 14 -138 1.82 65 18 13 48 -74 
14.0 13 -146 1.73 59 18 10 47 -78 
15.0 71 -154 1.68 54 19 6 .48 -83 
16.0 69 -161 1.60 47 19 4 47 -90 
17.0 67 -167 1.51 43 19 -1 47 -96 
18.0 67 -172 1.47 39 19 -3 47 -99 
19.0 66 -176 1.41 35 18 -6 .46 -103 
20.0 66 180 1.37 31 18 -8 47 -104 
21.0 66 176 1.32 26 17 -7 47 -106 
22.0 65 171 1.27 22 17 -8 48 -107 
23.0 64 167 1.21 19 17 -7 47 -109 
24.0 63 162 1.19 15 .18 -7 47 -112 
25.0 63 155 1.14 11 .18 -7 47 -115 
26.0 64 148 1.10 6 .19 -9 46 -123 
Vos 3 V, Ips 30 mA 
2. 97 - 4.35 155 05 70 58 -18 
3.0 92 -50 4.14 142 07 63 56 -26 
4.0 .90 -65 3.88 131 .09 55 53 -35 
5.0 .87 -79 3.61 121 .10 48 51 -40 
6.0 87 -90 3.36 114 12 42 .50 -47 
7.0 85 -101 3.14 105 12 34 .49 -53 
8.0 81 -110 2.93 97 12 30 .46 -57 
9.0 .80 -118 2.71 89 13 27 46 -59 
10.0 .80 -126 2.55 84 13 24 .46 -65 
11.0 16 -134 2.40 77 13 21 43 -67 
12.0 74 -140 2.28 70 13 20 43 -70 
13.0 73 -148 2.14 64 14 17 41 -74 
14.0 771 -156 2.02 59 14 16 .40 -78 
15.0 10 -163 1.94 54 14 14 .42 -83 
16.0 69 -170 1.86 48 15 12 41 -90 
17.0 67 -176 1.74 44 15 9 41 -96 
18.0 66 -180 1.69 40 15 6 41 -99 
19.0 66 176 1.62 37 15 5 41 -103 
20.0 66 172 1.58 33 15 5 42 -104 
21.0 66 168 1.52 29 14 5 42 -106 
22.0 65 164 1.47 25 15 5 43 -106 
23.0 64 159 1.38 21 14 7 42 -109 
24.0 63 155 1.37 18 .16 8 42 -111 
25.0 63 149 1.30 13 16 8 41 -114 
26.0 65 142 1.25 8 17 4 42 -122 
Note: S-parameters include bond wires. 
Gate: Total 2 wire (s), 1 per bond pad, 0.015" long each wire. Source: Total 4 wire (s), 2 per side, 0.008" long each wire. 


Drain: —_ Total 2 wire (s), 1 per bond pad, 0.011“ long each wire.1-58 Wire: 0.0008" Diameter, Gold. 


NE710 SERIES 


a _———————————— 


TYPICAL NOISE PARAMETERS 


NE71000 Vos = 3 V, lps = 10 mA 





FREQUENCY (GHz) MIN NF (dB) Tort Rn/50Q 
1.0 0.50 90 Z 12 0.57 
2.0 0.55 85 Z 21 0.51 
4.0 0.60 75 Z 40 0.44 
6.0 0.80 69 Z 55 0.38 
8.0 1.00 62 Z 70 0.33 

10.0 1.30 56 Z 85 0.28 
12.0 1.60 52Z2 99 0.24 
14.0 1.90 49 Z 114 0.20 
16.0 2.20 A? Z 127 0.18 
18.0 2.50 45 Z 140 0.16 





NE71083 Vos = 3 V, los= 10 mA 


FREQUENCY (GHz) MIN NF (dB) Tort Rn/50 Q 
1.0 0.45 90 Z 17 0.65 
2.0 0.55 84 Z 40 0.57 
40 0.60 72 Z 79 0.48 
6.0 0.80 62 Z 112 0.39 
8.0 1.00 56 Z 143 0.33 
10.0 1.35 50 Z 168 0.28 
12.0 1.60 46 Z -165 0.24 
14.0 1.90 43 Z -140 0.20 
16.0 2.10 40 Z -112 0.18 
18.0 2.70 40 Z -84 0.16 


NE71084 Vos = 3 V, Ips= 10 mA 


FREQUENCY (GHz) MIN NF (dB) Tort Rn/50 Q 
1.0 0.50 90 Z 17 0.50 
2.0 0.55 85 Z 37 0.47 
4.0 0.60 71 Z 85 0.43 
6.0 0.80 61 Z 127 0.35 
8.0 1.00 54 Z 165 0.30 
10.0 1.30 52 Z -158 0.25 
12.0 1.60 51 Z -124 0.20 
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TYPICAL COMMON SOURCE SCATTERING PARAMETERS 








160 “10° 
NE71083 
Coordinates in Ohms 
Frequency in GHz 
(Vos = 3 V, los = 30 mA) 
-|50 ~90 
Vos =3 V, lps=10mA 
FREQUENCY ~$tt $21 | $12 $22 
(GHz) MAG ANG MAG ANG MAG ANG MAG ANG 
2.0 .96 -45 3.20 138 .05 59 68 -31 
3.0 92 -64 2.95 121 .06 46 66 -45 
40 .88 -84 2.77 101 07 33 64 -59 
5.0 82 -102 2.56 86 .08 21 61 -72 
6.0 19 -118 2.37 69 09 11 .60 -84 
7.0 5 -134 2.20 54 .O9 2 60 -96 
8.0 13 -148 2.04 41 O09 -3 60 -106 
9.0 71 -160 1.92 27 09 -10 60 -116 
10.0 .68 -173 1.78 17 09 -12 .60 -126 
11.0 67 176 1.70 5 09 -17 61 -134 
12.0 64 163 1.65 -9 09 -22 61 -143 
13.0 61 152 1.56 -20 09 -24 61 -152 
14.0 59 140 1.51 -31 10 -27 61 -160 
15.0 57 128 1.47 -45 10 -33 61 -169 
16.0 54 114 1.47 -54 11 -35 61 -178 
17.0 52 99 1.45 -69 12 -45 .60 172 
18.0 .50 85 1.41 -81 14 -52 59 160 
Vos = 3 V, Ips = 20 mA 
2. 95 -48 3.88 136 04 59 63 -32 
3.0 .90 -68 3.52 119 .05 47 61 -45 
40 85 -88 3.29 99 ' 07 35 59 -59 
5.0 19 -106 2.98 84 07 24 56 -72 
6.0 16 -123 2.74 67 .08 16 55 -84 
7.0 12 -138 2.53 52 .08 8 55 -97 
8.0 10 -151 2.33 40 .08 4 55 -107 
9.0 67 -164 2.17 26 .08 -2 56 -117 
10.0 65 -176 2.01 16 .08 -3 56 -128 
11.0 63 173 1.92 4 .08 -7 57 -136 
12.0 .60 160 1.84 -10 09 -12 57 -146 
13.0 57 149 1.75 -21 09 -15 58 -155 
14.0 55 137 1.69 -31 10 -20 58 -164 
15.0 53 125 1.63 -45 11 -26 59 -173 
16.0 .50 111 1.64 -55 12 -31 59 178 
17.0 .48 96 1.60 -69 14 -42 59 167 
——_—______18.Q 0 BB dO OK 
Vos = 3 V, los = 30 mA 
2. 95 -49 4.18 136 04 59 62 -31 
3.0 89 -70 3.78 118 .05 47 .60 -45 
4.0 84 -91 3.49 98 .06 35 58 -58 
5.0 8 -109 3.15 83 07 26 55 -71 
6.0 14 -126 2.91 66 07 17 55 -82 
7.0 1 -141 2.66 51 07 11 55 -94 
8.0 .68 -155 2.45 39 .08 6 55 -104 
9.0 66 -168 2.27 25 .08 2 56 -114 
10.0 63 -180 2.10 15 .08 1 56 -123 
11.0 62 169 2.00 3 .08 -3 57 -131 
12.0 59 156 1.93 -11 09 -8 57 -140 
13.0 56 145 1.82 -22 09 -10 58 -149 
14.0 54 133 1.75 -33 10 -16 58 -157 
15.0 52 121 1.69 -47 11 -22 59 -165 
16.0 49 107 1.67 -56 12 -27 59 -174 
17.0 47 92 1.64 -70 14 -38 58 176 
18.0 .46 78 1.61 -82 15 -45 58 164 
a Ee A ee ee ee 
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TYPICAL COMMON SOURCE SCATTERING PARAMETERS 








-|50 NE71084 
Coordinates in Ohms 
Frequency in GHz 
(Vos =3 V, Ips = 30 mA) 


Vos =3 V, los = 10 mA 


FREQUENCY $11 S21 $12 S22 
(GHz) MAG ANG MAG ANG MAG ANG MAG ANG 
2.0 94 -49 3.48 136 04 59 65 -31 
3.0 94 -70 3.36 118 06 45 64 -45 
40 86 -92 2.99 97 07 33 61 -61 
5.0 81 -108 2.71 82 07 25 57 -73 
6.0 19 -126 2.56 64 .08 15 7 -86 
7.0 J -142 2.40 48 .08 7 53 -100 
8.0 .66 -155 2.28 36 .08 4 51 -110 
9.0 61 -171 2.19 23 .09 2 49 -123 
10.0 9 172 2.17 8 09 -3 48 -139 
11.0 7 154 2.08 -9 10 -11 49 -157 
12.0 5 137 1.94 -23 10 -11 ot -173 
Ue ee ge 
2.0 93 -52 4.29 134 04 60 60 -31 
3.0 92 -75 4.03 115 05 47 59 -45 
40 83 -97 3.51 94 06 35 5 -60 
5.0 18 -113 3.16 79 06 29 52 -73 
6.0 ws) -131 2.94 62 07 21 52 -85 
7.0 67 -147 2.74 47 07 16 49 -98 
8.0 62 -161 2.58 34 .08 14 47 -108 
9.0 57 -176 2.47 21 .08 12 44 -119 
10.0 56 166 2.41 6 .09 8 44 -135 
11.0 54 148 2.30 -11 .10 -1 46 -154 
12.0 52 130 2.10 -24 11 -3 47 -169 


eS 


Vos=3 V, los = 30 mA 


2.0 92 -54 467 133 03 60 59 -31 
3.0 .90 -77 4.40 114 05 47 7 -45 
40 81 -100 3.83 93 05 37 54 -60 
5.0 AY ks) -116 3.43 77 06 31 ol -72 
6.0 72 -134 3.19 60 06 24 51 -84 
7.0 65 -150 2.93 44 07 19 48 -96 
8.0 60 -164 2.75 32 07 18 46 -105 
9.0 55 -180 2.60 19 08 16 45 -118 
10.0 54 163 2.52 4 09 11 44 -134 
11.0 53 145 2.38 -12 10 1 46 -153 
12.0 50 127 2.25 -26 .10 -1 46 -168 
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OUTLINE DIMENSIONS Units in mm) 





71000 (CHIP) 
(Units in pm) 
56 84 56 
i aS eae 


GLASSIVATION LAYER 





Chip Thickness: 140 um 





Note: All dimensions are typical unless otherwise specified. 


PACKAGE OUTLINE 84-SL 
(Units in mm) 


1.78 + 0.2 








eee 2 0.5 + 0.1 
| (ALL LEADS) 





Part Number Designator (Letter). 
When the letter is upright, 
the gate lead is to the right. 
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PACKAGE OUTLINE 83 
(Units in mm) 






4.0 MIN (ALL LEADS) 


foo 


0.51 2 0.05 


+0.06 
0.1 5.03 


ORDERING INFORMATION 


PART NUMBER IDSS SELECTION 


NE71000 Standard (IDSs = 20 - 120) 
NE71000L lDss = 80 to 120 mA 
NE71000M lDss = 50 to 80 mA 


NE71000N IDSs = 20 to 50 mA 








NEC GENERAL PURPOSE NE720 


GaAs MESFET | SERIES 








FEATURES | NE72089A 
—$—$—$————————————$—$—$—$—————— en NOISE FIGURE, ASSOCIATED GAIN 
» LOWCOST vs. FREQUENCY 

+ LOW NOISE FIGURE To 





0.8 dB at 4 GHz 
1.7 dB at 8 GHz 


« HIGH ASSOCIATED GAIN 
12.0 dB at 4 GHz | 
9.0 dB at 8 GHz 3.0 


¢ HIGH MAXIMUM AVAILABLE GAIN 
16.0 dB at 4 GHz 
12.0 dB at 8 GHz 


DESCRIPTION ‘6: | 
The NE720 is NEC's low cost 1.0 um recessed gate GaAs 


FET, offering alow noise figure and high gain through 8 GHz. | : Pee ee 


It is designed for consumer applications. 


vosesv | 
Titty 







Gain (dB) 
" 
Co) 
Gain, Ga (dB) 


aenceee 


The device is available as a chip (NE72000) and in a 3 Frequency, f (GHZ) 
hermetically sealed stripline package (NE72089A). The chip's 

gate and channel are glassivated with a thin layer of SiO2 for 

mechanical protection. All bonding pads use a Ti-Pt-Au 

metallization system. 


ELECTRICAL CHARACTERISTICS (1a =25°c) 


PART NUMBER 
EIAJ’ REGISTERED NUMBER 
PACKAGE OUTLINE 


PARAMETERS AND CONDITIONS 


Maximum Frequency of Oscillation at 
Vos = 3 V, los = 30 mA 


Maximum Available Gain2 at Vos = 3 V, 
Ips = 30 mA (Typ. IDs = 50% IDss) 

f = 4 GHz 

f = 8 GHz 





Optimum Noise Figure at Vos = 3 V, — 
Ips = 10 mA (Typ. IDs = 15 % IDSs) 

f = 4 GHz 

f = 8 GHz 


Associated Gain at Vos = 3 V, 
Ips = 10 mA (Typ. lps = 15% IDss) 


Output Power at 1 dB Compression Point at 
Vos = 4 V, Ips = 30 mA (Typ. IDS = 50% lDss) 


Notes: 
1. Electronic Industrial Association of Japan. 
2. Gain Calculations: 


mac = JS2iL (ki\/K2-1 ) . When K<1,MAG=MSG. MsG = -S2 k= A+{Al?-|S11]?-|S2a? 4 $11 Sx - Sar S12 
[S12] |S12| | 2 |S12Sa1| 
MAG = Maximum Available Gain 
MSG = Maximum Stable Gain 
3. RF performance is determined by packaging and testing 10 samples per wafer; wafer rejection criteria for standard devices is 2 rejects for 10 
samples. | 
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NE720 SERIES 


PARAMETERS UNITS | RATINGS 
Gato Source Volage | V | 60 
mA 












Ra CoG Rb 










0 
175 






Total Power Dissipation 
NE72089A 
NE72000 









Components Value 
Note: Rea 0.57Q 
1. Operation in excess of any one of these parameters may result Ci 0.15pF 
in permanent damage. 
Ri 2.002 
Rs 2.002 
CbdG 0.03 pF 
Ro 2.00Q 
TYPICAL PERFORMANCE CURVES 
Cos 0.015 pF 
gMo 40.0 mS 
TOTAL POWER DISSIPATION vs. Go 2.0mS 
AMBIENT TEMPERATURE Cas 0.55 pF 







Saeatie 
SaaN\en 


SSenNe 

100 = NE72089A Naw 

cz aN 
0 25 


50 75 100 125 150 175 
Ambient Temperature, TA (°C) 


(Vos = 3 V, Ips = 10 mA) 


FREQ. NFopt GA 

(GHz) (4B) | (dB) | MAG | Rin/50 
o | o60 | 175 | 076 | 

0.73 


















Total Power Dissipation, PT (mW) 





ELECTRICAL CHARACTERISTICS (ta - 25°c) 


PART NUMBER 
EIAJ' REGISTERED NUMBER 
PACKAGE OUTLINE 


SYMBOLS PARAMETERS AND CONDITIONS 
























Saturated Drain Current at Vos = 3 V, Vas =0 


| Ve | _Pinchoff Voltage atVos=3V.ios=o.1ma |v | -o8 | 20 | 40 | 
| gw | Transconductance atVos =3V.ios=1oma__ | ms | 20 | 40 | 60 
| Ics | Gate to Source Leakage CurrentatVes=-5v_ | wa | | to =| 10 | 


Thermal Resistance (Channel-to-Ambient) 


Notes: 
1. Electronic Industrial Association of Japan. 
2. RTH (Channel-to-Case) for chips mounted on an infinite heat sink. 
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NE72089A TYPICAL NOISE PARAMETERS 


NE720 SERIES 
TYPICAL PERFORMANCE CURVES (1 - 25°c) 












NE72089A 
NOISE FIGURE, ASSOCIATED GAIN DRAIN CURRENT vs. 
vs. FREQUENCY _ DRAIN TO SOURCE VOLTAGE 
80 
ra) ~ 
: g RRR 
ry es 
; 7 PZGnRnil 
in & 6 4 4 
3 § / {| fj sy | 
= b fi | {| {| | { | 
; J++ ++++— 
0 1.0 2.0 3.0 4.0 
Frequency, f (GHz) Drain to Source Voltage, Vos (V) 


DRAIN CURRENT vs. 
GATE TO SOURCE VOLTAGE 


Drain Current, IDs (mA) 
& 





Gate to Source Voltage, VGs (V) 
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NE720 SERIES 





TYPICAL COMMON SOURCE SCATTERING PARAMETERS (1a = 25°c) 








NE72000 
i Coordinates in Ohms 
Frequency in GHz 
(Vos = 3 V, Ips = 10 mA) 


Vos =3 V,lps=10 mA 





FREQUENCY $11 $21 $12 $22 
(GHz) MAG ANG MAG ANG MAG ANG MAG ANG 
2.0 91 -44 2.95 144 08 64 71 -22 
3.0 90 -63 2.81 132 11 53 68 -27 
4.0 83 -81 2.47 113 12 44 62 -35 
5.0 78 -96 2.27 105 14 36 58 -43 
6.0 75 -108 2.08 97 15 32 56 -52 
7.0 70 -119 1.83 87 15 26 55 -58 
8.0 67 -130 1.65 79 15 19 55 -63 
9.0 66 -140 1.49 72 15 18 56 -65 
10.0 64 -152 1.37 64 15 15 56 -67 
11.0 64 -158 1.24 59 14 14 54 -66 
12.0 67 -165 1.18 54 14 13 54 -67 
13.0 69 -168 1.11 49 14 11 51 -74 
14.0 69 -175 1.11 44 14 12 54 -80 
15.0 65 -178 98 38 13 9 55 -86 
16.0 .66 174 1.02 33 14 9 53 -90 
17.0 63 164 96 26 13 8 56 -95 
18.0 64 160 86 21 13 9 50 -97 


2.0 90 -49 3.61 143 07 62 65 -24 
3.0 89 -70 3.39 130 10 52 61 -28 
4.0 83 -88 2.91 117 11 44 55 -36 
5.0 78 -103 2.63 104 12 36 51 -44 
6.0 75 -116 2.37 97 13 33 49 -53 
7.0 70 -126 2.08 87 13 27 49 -59 
8.0 68 -137 1.87 79 13 22 49 -64 
9.0 67 -148 1.67 73 13 21 1 -67 
10.0 65 -158 1.53 65 12 19 ot -68 
11.0 65 -164 1.37 60 12 18 49 -67 
12.0 70 -171 1.32 55 12 18 47 -68 
13.0 72 -174 1.23 51 12 17 47 -75 
14.0 74 -180 1.22 46 13 20 49 -81 
15.0 67 177 1.09 40 12 17 50 -87 
16.0 69 169 1.12 36 12 18 50 -90 
17.0 66 158 1.05 28 13 18 02 -96 
18.0 67 156 94 24 12 20 56 -98 
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NE720 SERIES 
TYPICAL COMMON SOURCE SCATTERING PARAMETERS (1a - 25°c) 





NE72089A 
Coordinates in Ohms 
Frequency in GHz 
(Vos = 3 V, Ips = 10 mA) 


Vos = 3 V, los = 10 mA 





FREQUENCY S11 S21 $12 $22 
(GHz) MAG ANG MAG ANG MAG ANG MAG ANG 
2.0 92 -52 2.94 130 07 54 68 -35 
3.0 84 -75 2.62 108 09 38 63 -51 
40 76 -95 2.34 90 11 26 59 -66 
5.0 71 -113 2.18 72 12 16 58 -79 
6.0 65 -131 2.02 56 13 7 56 -93 
7.0 59 -146 1.86 41 13 -1 54 -105 
8.0 55 -160 1.76 26 13 7 54 -116 
9.0 49 -177 1.68 13 13 -12 53 -129 
10.0 44 165 1.66 -1 14 -17 53 -139 
11.0 39 140 1.63 -19 15 -26 52 -154 
12.0 37 112 1.55 -34 16 -33 51 -170 











2.0 89 -58 3.76 127 06 55 60 -35 
3.0 79 -82 3.27 105 08 40 56 -50 
4.0 72 -103 2.88 86 09 31 53 -64 
5.0 66 -121 2.61 69 10 22 51 -75 
6.0 60 -139 2.38 54 11 16 50 -86 
7.0 55 -155 2.18 38 11 10 50 -97 
8.0 50 -170 2.04 24 12 6 50 -108 
9.0 44 172 1.93 11 12 2 49 -118 
10.0 40 152 1.89 -3 14 -2 50 -126 
11.0 36 126 1.83 -20 15 -11 49 -138 
12.0 35 99 1.72 -36 16 -18 48 -151 
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NE720 SERIES 





OUTLINE DIMENSIONS (Units in mm) 


NE72000 (CHIP) 
(Units in pm) 


"eretons 
Pe Pe 
a0 0050000 ro % 
escocorececoctes 
00009 


“ taco et % 
reed Ke catatereeoneteteertordl Bs 

aestetall Bootetecatstorotstorene sd Rcoterened Pioconstecotstecoreteterdl Bctoestoceestetete 

COE BE SSSI OO OR | IOS BI IO osesee tote hehe 





Bonding Pad Area Chip Thickness: 140 pm 
Note: All dimensions are typical unless otherwise specified. 


ORDERING INFORMATION 


PART PACKAGE loss RANGE 
NUMBER OUTLINE (mA) 


NE72000 Standard (30 to 50) 






















NE72000L 120 to 150 
NE72000M 90 to 120 
NE72000N 60 to 90 
NE72000N 30 to 60 


NE72089A Standard (30 to 150) 
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PACKAGE OUTLINE 89A 


4.0 MIN (ALL LEADS) 
2.03 0.2 » 


[7 
i. 
1.6 MAX 
= we 


NI EC LOW NOISE 


LTO Ku BAND GaAs MESFET | NE76000 





FEATURES NOISE FIGURE & ASSOCIATED GAIN 
ee vs. FREQUENCY 
¢ LOW NOISE FIGURE Vos =3 V, Ips = 10 mA 


NF = 1.6 dB TYP atf = 12 GHz 


« HIGH ASSOCIATED GAIN 
Ga =94dB TYP atf = 12 GHz 


¢ La=0.3 pm, Wo = 280 pm 
¢ ION IMPLANTATION 





Noise Figure, NF (dB) 
Associated Gain, GA (dB) 


DESCRIPTION 


The NE76000 provides alownoise figure and high associated 
gain through K-Band. The NE760 devices are fabricated by 
ion implantation for improved RF and DC performance, Frequency, f (GHz) 
reliability, and uniformity. These devices feature a recessed 

0.3 micron gate and triple epitaxial technology. The surface 

of the device, except for bonding pads, is passivated with 

SiO2 and SiN4 for scratch protection as well as surface 

stability. 





NEC's stringent quality assurance and test procedures as- 
sure the highest reliability and performance. 


ELECTRICAL SPECIFICATIONS (ta = 25°c) 


PART NUMBER NE76000 NE76000L 

PACKAGE OUTLINE 00 (CHIP) 00 (CHIP) 

SYMBOLS PARAMETERS AND CONDITIONS 
Optimum Noise Figure at VDs = 3 V, IDs = 10 mA, 


f = 4 GHz 
f = 12 GHz 


Associated Gain at Vos = 3 V, Ibs = 10 mA, 
f = 4 GHz 


a a 
ae 


f = 12 GHz 
Output Power at 1 dB Compression, Vos = 3 V, IDs = 10 mA, f = 12 GHz 


le leleisé fee [8 





Notes: 

1 RF performance is determined by packaging and testing 10 samples per wafer; wafer rejection criteria for standard devices is 2 rejects for 10 
samples. 

2. Chip mounted on infinite heat sink. 
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NE76000 





ABSOLUTE MAXIMUM RATINGS! (1a - 25°c) TYPICAL NOISE PARAMETERS! 
(VDs = 3.0, IDS = 10 mA) 











[ves | Beanie seacovetags |v _ 
ee tae 
Tee [ancien | me 
Tew | rinpanow | 
ror_| tart torine | -o | te 
<s 
mw [240 










Storage Temperature -65 to +175 
PP Total Power Dissipation 


Notes: 

1. Operation in excess of any one of these parameters may result in 
permanent damage. 

2. With chip mounted on a copper heat sink. Note: 


1. Noise parameters include bond wires: 
Gate: 2 wires toral, 1 per bond pad, 0.0139" long each wire. 
Drain: 2 wires total, 1 per bond pad, 0.0115" long each wire. 
Sources: 4 wires total, 2 per side, 0.0066" long each wire. 
Wire: 0.0007" diameter, gold. 





TYPICAL PERFORMANCE CURVES (1a = 25°c) 





NOISE FIGURE AND ASSOCIATED GAIN 
POWER DERATING CURVE vs. DRAIN CURRENT 
300 


= 
iS ra 
a -~ 
Oo. 7 SS 
" 200 S 
§ Z ¥e 
o Cc 
@ 150 ® | 
2 > Oo 
ra ic S 
% 100 ® SB 
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0 2 50 7 100 125 150 175 200 
Ambient Temperature, TA (°C) Drain Current, IDs (mA) 


DRAIN CURRENT vs. GATE VOLTAGE (TYP) 
Vps = 3 V, VP =-0.8 V DC PERFORMANCE 


35 


Drain Current, lbs (mA) 
a 8 
a 
Drain Current, Ips (mA) 
| 
LE 





1 
7 
x 
Z 
B 
2 





3 -2.5 -2 -1.5 -1 -0.5 0 0.5 
Gate to Source Voltage, Vas (V) Drain Voltage, Vos (V) 
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NE76000 





TYPICAL COMMON SOURCE SCATTERING PARAMETERS 





NE760001 
Coordinates in Ohms 
Frequency in GHz 
(Vos = 3 V, Ip = 10 mA) 


Vos =3 V,ip=10 mA 
FREQUENCY $11 S21 $12 S22 K S21 MAG? 


(GHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) (dB) 
0.1 0.999 -2.0 3.291 179.0 0.002 90.0 0.677 -1.0 0.062 10.3 32.1 
0.2 0.999 -3.0 3.282 178.0 0.004 89.0 0.677 -2.0 0.024 10.3 29.1 
0.5 0.998 -7.0 3.280 175.0 0.010 85.0 0.675 -4.0 0.038 10.3 25.1 
1.0 0.996 -13.0 3.265 169.0 0.020 81.0 0.673 -8.0 0.05 10.2 22.1 
1.5 0.993 -20.0 3.218 164.0 0.030 78.0 0.671 -12.0 0.04 10.1 20.3 
2.0 0.985 -27.0 3.185 158.0 0.039 74.0 0.666 # -16.0 0.07 10.0 19.1 
3.0 0.969 -39.0 3.079 148.0 0.057 66.0 0.655 -23.0 0.12 9.7 17.3 
4.0 0.947 -50.0 2.950 138.0 0.072 59.0 0.640 -30.0 0.17 9.3 16.1 
5.0 0.923 -61.0 2.814 129.0 0.085 51.0 0.621 -36.0 0.24 8.9 15.1 
6.0 0.890 -70.0 2.669 120.0 0.094 47.0 0.602 -42.0 0.30 8.5 14.5 
7.0 0.874 -78.0 2.545 113.0 0.104 41.0 0.590 -47.0 0.34 8.1 13.8 
8.0 0.855 -87.0 2.446 104.0 0.110 36.0 0.579 -53.0 0.38 7.7 13.4 
9.0 0.825 -96.0 2.328 97.0 0.114 30.0 0.565 # -58.0 0.45 7.3 13.1 

10.0 0.808 -104.0 2.237 90.0 0.119 29.0 0.565 -63.0 0.45 6.9 12.7 
12.0 0.766 -120.0 2.077 76.0 0.132 19.0 0.558 -73.0 0.52 6.3 11.9 
14.0 0.741 -135.0 1.926 63.0 0.134 12.0 0.549 #-81.0 0.59 5.6 11.5 
16.0 0.723 -147.0 1.800 53.0 0.134 6.0 0.553 = -88.0 0.64 5.1 11.2 
18.0 0.700 -155.0 1.653 43.0 0.130 3.0 0.530 -94.0 0.80 43 11.0 
20.0 0.677 -162.0 1.528 35.0 0.121 4.0 0.519 -99.0 0.98 3.6 11.0 
22.0 0.665 -171.0 1.464 26.0 0.115 4.0 0.520 -107.0 1.08 3.3 9.3 
24.0 0.638 178.0 1.390 16.0 0.121 5.0 0.537 -116.0 1.08 2.8 8.8 
26.0 0.616 164.0 1.286 7.0 0.123 4.0 0.538 -123.0 1.18 2.1 75 
Notes: 


1. S-parameters include bond wires. 
Gate: Total 2 wire (s), 1 per bond pad, 0.0139" (354 jim) long each wire. 
Drain: Total 2 wire(s), 1 per bond pad, 0.0115" (291 jum) long each wire. 
Source: Total 4 wire (s), 2 per side, 0.0066" (168 jum) long each wire. 
Wire: 0.0007" (17.8 ym) Diameter, Gold. 
2. Gain Calculations: 
mac = -S2L (Ki\/K2-1 ) .WhenK<1,MAG=MSG. MSG = 482! x= 1+1A1?- [S11]? - [S22]? 4 _ g14 S20 - Sor St2 
|S12| [S12 2 |S12Sa21| 
MAG = Maximum Available Gain 
MSG = Maximum Stable Gain 
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NE76000 





OUTLINE DIMENSIONS (units in mm) 


NE76000 (CHIP) 
(Units in xm) 


oo 450245 Se ae 


330433 





Bonding Pad Area = Chip Thickness: 140 pm+20 pm 


Note: All dimensions are typical unless otherwise stated. 


ORDERING INFORMATION 


PART NUMBER IDSS SELECTION (mA) 


NE76000L 50 to 80 
NE76000N 15 to 50 
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NEC 





LOW NOISE 
L TO Ku-BAND GaAs MESFET icensiaitaed 








FEATURES NOISE FIGURE & ASSOCIATED 
—————— GAIN vs. FREQUENCY 
e LOW NOISE FIGURE: | Vos = 3 V, lps = 10 mA 


1.8 dB typical at 12 GHz 


¢« HIGH ASSOCIATED GAIN: 
7.5 GB typical at 12 GHz 


¢ La =0.3 pm, Wa = 280 pm 
« LOW COST PLASTIC PACKAGING 
¢ TAPE & REEL PACKAGING OPTION AVAILABLE 





Noise Figure, NF (dB) 
Associated Gain, GA (dB) 


DESCRIPTION 


NE76038 is a high performance gallium arsenide metal semi- 
conductorfield effect transistor housedin aplastic package. Its 
low noise figure makes this device appropriate for use in the Frequency, f (GHz) 
second or third stages of low noise amplifiers operating in the 

1 - 14 GHz frequency range. The device is fabricated using ion 

implantation for improved RF and DC performance, reliability, 

and uniformity. These devices feature a recessed 0.3 micron 

gate and triple epitaxial technology. 





NEC's stringent quality assurance and test procedures assure 
the highest reliability and performance. 


ELECTRICAL CHARACTERISTICS (1a -25°c) 






PART NUMBER NE76038 
PACKAGE OUTLINE 
SYMBOLS PARAMETERS AND CONDITIONS UNITS 


Optimum Noise Figure at Vos = 3 V, IDs = 10 mA 

f = 4 GHz dB 

f = 12 GHz dB 
Associated Gain at Vos = 3 V, Ips = 10 mA 
f= 4 GHz 


Saturated Drain Current at Vos = 3 V, Vas =0 V 
Pinch-off Voltage at Vos = 3 V, Ips = 0.1 mA 


| gm Transconductance at Vos = 3 V, Ips = 10 mA 
| Ieso Gate to Source Leakage Current at Vas = -3 V 
Note: 


1. Typical values of noise figures are those obtained when 50% of the devices from a large number of lots were individually measured in a circuit with 
the input individually tuned to obtain the minimum value. Maximum values are criteria established on the production line as a "go-no-go" screening 
test with the fixture tuned for the "generic" type but not for each specimen. 
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NE76038 





ABSOLUTE MAXIMUM RATINGS! (1a = 25°c) TYPICAL NOISE PARAMETERS (ta - 25°c) 


Drain to Source Voltage 
Gate to Drain Voltage V 


Vos =3 V, los = 10 mA 





Notes: 

1. Operation in excess of any one of these parameters may result in 
permanent damage. 

2. RTH for plastic package mounted on glass eoxy substrate is Note: 


ee 1. Tort is referenced to the bend of the lead, as shown 
3. RTH for chip mounted on copper heat sink is 190°C/W. on back page. 





TYPICAL PERFORMANCE CURVES (ta = 25°c) 








DRAIN CURRENT vs. 
TOTAL POWER DISSIPATION vs. GATE TO SOURCE VOLTAGE 
AMBIENT TEMPERATURE Vos =3V 
300 35 
2 250 30 
i z 
= a € 25 
4 3 2 
‘® 150 < 
© 100 oO 
& 3 10 
S$ 50 ray 
2 5 
0 
0 
0 25 50 75 100 125 150 175 200 
Ambient Temperature, TA (°C) Gate to Source Voltage, Vas (V) 


DRAIN CURRENT vs. 
DRAIN TO SOURCE VOLTAGE 


30 


Drain Current, IDs (mA) 





0 1 2 3 4 5 


Drain to Source Voltage, VDs (V) 
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NE76038 





TYPICAL SCATTERING PARAMETERS? (ta = 25°c) 


Vos = 3 V, lps = 10 mA 





FREQ $11 S21 S12 S22 K MAG:2 
(GHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) 
0.1 0.99 -2 3.29 178 0.006 101 0.63 -2 0.02 27.4 
0.5 0.99 -9 3.29 171 0.013 82 0.63 -6 0.07 24.1 
1.0 0.99 -17 3.25 163 0.02 78 0.62 -12 0.10 21.2 
1.5 0.97 -25 3.25 155 0.03 71 0.61 -18 0.20 19.5 
2.0 0.95 -34 3.22 147 0.04 66 0.60 -24 0.25 18.3 
3.0 0.90 -51 3.15 131 0.06 57 0.58 -35 0.38 16.8 
4.0 0.84 -68 3.07 115 0.08 47 0.54 -46 0.48 15.7 
5.0 0.77 -86 2.97 99 0.09 37 0.50 -58 0.59 14.8 
6.0 0.70 -106 2.83 84 0.10 28 0.45 -70 0.72 14.2 
7.0 0.64 -126 2.66 69 0.11 21 0.41 -81 0.85 13.8 
8.0 0.61 -145 2.51 55 0.11 16 0.37 -92 0.95 13.5 
9.0 0.58 -165 2.37 42 0.11 10 0.33 -104 1.05 11.8 
10.0 0.57 175 2.21 27 0.11 7 0.30 -118 1.15 10.5 
11.0 0.58 156 2.05 15 0.12 3 0.27 = - 136 1.24 9.5 
12.0 0.60 139 1.87 2 0.12 -0 0.27 3-157 1.31 8.8 
13.0 0.64 125 1.72 -10 0.12 -1 0.27 38-178 1.30 8.4 
14.0 0.67 114 1.57 -20 0.12 -2 0.30 164 1.29 79 
15.0 0.71 104 1.45 -32 0.13 -4 0.34 150 1.17 8.1 
16.0 0.74 95 1.32 -41 0.13 -8 0.39 135 1.14 78 
17.0 0.77 86 1.19 -52 0.13 -12 0.44 122 1.07 79 
18.0 0.78 80 1.09 -61 0.14 -17 0.46 111 1.09 7.0 





FREQ $11 $21 $12 $22 K MAGz2 
(GHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) 
0.1 0.99 -2 4.36 178 0.004 94 0.57 -2 0.04 30.4 
0.5 0.99 -10 4.36 171 0.011 82 0.57 6 0.08 26.0 
1.0 0.98 -19 4.30 161 0.02 78 0.57 -12 0.14 23.2 
1.5 0.96 -28 4.27 153 0.03 72 0.56 -18 0.24 21.4 
2.0 0.93 -37 4.19 144 0.04 67 0.55 -24 0.33 20.2 
3.0 0.86 -56 4.02 127 0.05 58 0.52 -35 0.47 18.5 
4.0 0.79 -74 3.83 111 0.07 49 0.48 -45 0.60 17.4 
5.0 0.71 -93 3.62 95 0.08 41 0.44 -56 0.74 16.5 
6.0 0.64 -114 3.37 80 0.08 35 0.39 -67 0.87 15.8 
7.0 0.58 -134 3.13 66 0.09 29 0.35 -78 1.00 15.2 
8.0 0.55 -154 2.91 52 0.09 26 0.32 -88 1.09 12.9 
9.0 0.53 -173 2.71 39 0.10 22 0.29 -100 1.16 11.8 
10.0 0.53 167 2.51 26 0.10 20 0.26 -114 1.21 10.9 
11.0 0.55 149 2.31 14 0.11 16 0.23 -132 1.24 10.1 
12.0 0.58 133 2.11 1 0.11 13 0.23 -155 1.25 9.5 
13.0 0.63 120 1.94 -9 0.12 10 0.24 -178 1.21 9.2 
14.0 0.66 110 1.77 -20 0.13 8 0.27 163 1.17 8.8 
15.0 0.70 101 1.65 -31 0.14 3 0.31 149 1.05 9.3 
16.0 0.73 92 1.50 -41 0.14 -2 0.36 134 1.03 9.0 
17.0 0.76 84 1.35 -51 0.15 -7 0.41 121 1.01 9.0 
18.0 0.78 78 1.23 -59 0.15 -12 0.45 110 1.00 8.7 
Note: 


1. S-Parameters are de-embedded to the bend of the lead as shown on back page. 
2. Gain calculations: 


2 
mac = S2L (ki\/K2-1 ) . When K<1,MAG=MSG. MSG = -S2tL = 14141? [Sti]? -|S2a" 4. S11 S20 - S21 S12 
(S12 [S12| 2 |S12 Sa1| 


MAG = Maximum Available Gain 
MSG = Maximum Stable Gain 
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NE76038 





OUTLINE DIMENSIONS (units in mm) 


PACKAGE OUTLINE 38 












0.12 + 0.05 ic 1.1201 


4.0202 


ORDERING INFORMATION 


PART AVAILABILITY PACKAGE 
NUMBER OUTLINE 


NE76038 Bukuptoi1K | 38 






NE76038-T1 1K/Reel 





1-76 


Nl EC LOW NOISE 


LTO Ku BAND GaAs MESFET | NE76083A 





FEATURES NOISE FIGURE AND ASSOCIATED GAIN 
_— vs. FREQUENCY 
¢ LOW NOISE FIGURE Vos = 3 V, lps=10mA 


NF = 1.6 dB TYP at f = 12 GHz 


« HIGH ASSOCIATED GAIN 
Ga=94dB TYP atf = 12 GHz 


¢ La=0.3 pm, Wa = 280 pm 
¢ HERMETIC METAL/CERAMIC PACKAGE 
¢ ION IMPLANTATION 


Noise Figure, NF (dB) 
Associated Gain, GA (dB) 


DESCRIPTION 


The NE76083A provides a low noise figure and high associ- 
ated gain through K-Band. The NE76083A device is fabri- _ 
cated by ion implantation for improved RF and DC perfor- Frequency, f (GHz) 
mance, reliability, and uniformity. The device features a 

recessed 0.3 micron gate and triple epitaxial technology and 

is housed in a sealed metal/ceramic package for industrial 

applications. 





NEC's stringent quality assurance and test procedures as- 
sure the highest reliability and performance. 


ELECTRICAL SPECIFICATIONS (ta = 25°c) 


PART NUMBER 
PACKAGE OUTLINE 


SYMBOLS PARAMETERS AND CONDITIONS UNITS 













| ibss 

Ton | Transconductance, Vos=3V.l0s=10maASS*dCS 
| _teso [| Gate toSource Leakage Current, Ves=-4V0 THA 
“on 


Thermal Resistance (Channel to Case) °C/W 


Output Power at 1 dB Compression, VDs = 3 V, IDS = 10 mA, f = 12 GHz | dBm fo 
Pinch-off Voltage at Vos = 3 V, Ins = 0.1 mA | go | 


NFoPT Optimum Noise Figure at VpDs = 3 V, IDs = 10 mA, 
f= 4 GHz dB 0.7 
f = 12 GHz dB 18 
Associated Gain at VDs = 3 V, IDs = 10 mA, 
f= 4 GHz dB 
f = 12 GHz dB 
Saturated Drain Current at Vos = 3 V, Vas =0 | 390 | so | 





NE76083A 





ABSOLUTE MAXIMUM RATINGS! (1a -25°c) TYPICAL NOISE PARAMETERS 


SYMBOLS PARAMETERS UNITS (Vos = 3 V, Ios = 10 mA) 
GA | 
(dB) | MAG Rr/50 










Drain to Source Voltage bones 
Gate to Drain Voltage 


Te [oan [ak | ow 






RF Input (CW) | dBm 
Channel Temperature 









TCH 
Storage Temperature 
Total Power Dissipation 


Note: 
1. Operation in excess of any one of these parameters may result in 
permanent damage. 


175 
-65 to +175 


TYPICAL PERFORMANCE CURVES (1a -25°c) 


NOISE FIGURE AND ASSOCIATED GAIN 
vs. DRAIN CURRENT 
POWER DERATING CURVE 7 Vos = 3 V, f = 12 GHz 


250 


LINGLE 
SERERNEE 
; HN 


0 25 S50 75 100 125 150 175 200 0 5 10-15 20 25 
Ambient Temperature, TA (°C) Drain Current, IDs (mA) 


Noise Figure, NF (dB) 


Total Power Dissipation, PT (mW) 
Associated Gain, Ga (dB) 





DRAIN CURRENT vs. GATE VOLTAGE (TYP) 
Vos = 3 V, Vp = -0.8 V DC PERFORMANCE | 











eae 

ett tt 
SP aetie 
Eee 
ttf 


0.5 






Drain Current, IDs (mA) 
Drain Current, lbs (mA) 


5 
LLL LA | 


Gate to Source ney Vas Drain Voltage, Vps (V) 
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TYPICAL COMMON SOURCE SCATTERING PARAMETERS (ta -25°c) 











Sit 01e0° 
0.1 Gitz 
4260 
$0 
NE76083A 
Coordinates in Ohms -00° 
Frequency in GHz 
(Vos = 3 V, ip = 10 mA) 
Vos =3 V,lo=10 mA 
FREQUENCY $11 $21 $12 $22 K' $21 MAG' 
(GHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) (dB) 
0.1 0.999 -2.2 3.623 178.1 0.003 87.8 0.682 -1.4 0.06 11.1 30.8 
0.2 0.999 -4.1 3.607 176.1 0.005 86.6 0.682 -2./ 0.04 11.1 28.5 
0.5 0.999 -10.4 3.599 170.3 0.014 83.8 0.688 6.5 0.02 11.1 24.1 
1.0 0.989 -20.6 3.546 160.5 0.023 73.9 0.682 -13.8 0.12 10.9 218 
1.5 0.978 -30.6 3.508 151.8 0.033 68.7 0.674 -20.0 0.14 10.9 20.2 
2.0 0.955 -40.0 3.428 142.5 0.043 63.8 0.667 -26 0.21 10.7 19.0 
3.0 0.915 -58.5 3.288 25.4 0.061 50.8 0.643 -38.1 0.31 10.3 17.3 
40 0.859 -76.1 3.091 109.4 0.073 40.1 0.611 -49.4 0.43 9.8 16.2 
5.0 0.804 -92.5 2.936 94.4 0.085 31.3 0.581 -60.3 0.52 9.3 15.3 
6.0 0.757 -108.9 2.770 79.3 0.091 22.1 0.554 -71.0 0.63 8.8 148 
7.0 0.714 -124.2 2.604 65.7 0.099 14.8 0.529 -80.7 0.71 8.3 14.2 
8.0 0.673 -138.0 2.448 52.9 0.097 9.5 0.512 -90.0 0.84 7.7 14.0 
9.0 0.639 -152.2 2.323 40.0 0.099 46 0.497 -99.3 0.94 7.3 13.7 
10.0 0.607 -166.3 2.237 27.5 0.101 -0.3 0.489 -108.3 1.02 6.9 12.5 
11.0 0.570 178.4 2.148 15.4 0.107 -5.9 0.483 -118.2 1.06 6.6 11.4 
12.0 0.544 162.6 2.061 2.7 0.107 -10.1 0.466 -128.3 1.17 6.2 10.3 
13.0 0.532 146.7 2.009 -9.4 0.111 -12.6 0.447 -138.5 1.19 6.0 9.9 
14.0 0.527 131.9 1.947 -20.9 0.116 -15.5 0.430 -149.6 1.20 5.7 9.5 
15.0 0.515 114.9 1.892 -34.0 0.125 -19.6 0.421 -162.6 1.18 5.5 9.2 
16.0 0.500 98.0 1.824 -47.2 0.136 -26.1 0.429 -176.3 1.14 5.2 8.9 
17.0 0.511 80.1 1.764 -60.0 0.133 -35.1 0.435 170.0 1.17 49 8.6 
18.0 0.544 63.7 1.709 -73.2 0.146 -43.0 0.433 159.0 1.05 46 9.2 
Vos = 3 V, los = 30 mA 
0.1 0.990 -2.0 4.450 178.0 0.001 90.0 0.590 -1.0 1.45 12.9 32.5 
0.2 0.990 -5.0 4410 176.0 0.002 88.0 0.590 -3.0 0.71 12.8 33.4 
0.5 0.990 -13.0 4.380 169.0 0.004 86.0 0.590 -7.0 0.32 12.8 30.3 
1.0 0.990 -22.0 4.346 159.0 0.020 79.0 0.590 -15.0 0.06 12.7 23.3 
1.5 0.970 -32.5 4.256 149.5 0.025 715 0.585 -22.0 0.18 12.5 22.3 
2.0 0.950 -43.0 4.166 140.0 0.030 64.0 0.580 -29.0 0.26 12.3 21.4 
3.0 0.900 -64.0 3.934 121.0 0.040 50.0 0.560 -42.0 0.43 11.8 19.9 
40 0.850 -83.0 3.683 103.0 0.050 41.0 0.550 -55.0 0.52 11.3 18.6 
5.0 0.790 -102.0 3.421 86.0 0.060 29.0 0.530 -67.0 0.66 10.6 17.5 
6.0 0.740 -120.0 3.153 70.0 0.070 13.0 0.510 -90.0 0.72 9.9 16.5 
7.0 0.710 -136.0 2.902 55.0 0.070 22.0 0.520 -79.0 0.85 9.2 16.1 
8.0 0.680 -151.0 2.678 42.0 0.070 9.0 0.510 -90.0 1.02 8.5 148 
9.0 0.650 -164.0 2.508 28.0 0.070 3.0 0.520 -109.0 1.09 79 13.6 
10.0 0.620 -177.0 2.378 15.0 0.080 -1.0 0.520 -109.0 1.11 75 12.6 
11.0 0.590 168.0 2.258 2.0 0.080 -6.0 0.520  ~==—-118.0 1.22 7.0 11.6 
12.0 0.570 153.0 2.142 -11.0 0.090 -12.0 0.520 -135.0 1.15 6.6 11.4 
13.0 0.570 140.0 2.063 -24.0 0.090 -18.0 0.520 = -145.0 1.18 6.2 11.0 
14.0 0.560 128.0 1.981 -37.0 0.100 -21.0 0.520 = -154.0 1.11 5.9 10.8 
15.0 0.530 115.0 1.926 -50.0 0.100 -30.0 0.540 -163.0 1.17 5.6 10.3 
16.0 0.490 100.0 1.872 -64.0 0.110 -40.0 0.540 ~=—-172.0 1.18 5.4 9.7 
17.0 0.480 82.0 1.838 -78.0 0.120 -49.0 0.540 179.0 1.11 5.2 9.7 
18.0 0.490 67.0 1.805 -92.0 0.130 -60.0 0.520 170.0 1.07 5.1 9.7 
Note: SS ee 
1. Gain Calculations; 
MAG ~ Je2iL (K#\/K2-1 ) . When K<1,MAG =MSG. sc = S2tL | k - A+{Al?- [S11]? - [S217 4 S11 S22 - Sar S12 


MAG = Maximum Iallable Gain 
MSG = Maximum Stable Gain 
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OUTLINE DIMENSIONS (units in mm) 
PACKAGE OUTLINE 83A 


1.88 + 0.3 


Wl 
0.5 + 0.1 
1.88 + 0.3 /4 pat 


= 
4.0 MIN (ALL LEADS) 
ee 


1.0+0.1 
cz = 
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NEC 


LOW NOISE 
LTO Ku BAND GaAs MESFET | NE76084 








FE ATU RES NOISE FIGURE AND ASSOCIATED GAIN 

ND vs. FREQUENCY 

¢ LOW NOISE FIGURE i _ Vos =3V, los = 10 mA o 
NF = 1.6 dB TYP at f = 12 GHz 

e HIGH ASSOCIATED GAIN oe et 










Ga = 9 dB TYP atf = 12 GHz a ra 
rea) 18 % 
e@ = == Ss =—w_ 
La = 0.3 ym, Wa = 280 pm oe eas 
e LOW COST METAL/CERAMIC PACKAGE pe § 
i 2 
» ION IMPLANTATION E 7 : 
- AVAILABLE IN TAPE & REEL a : 3 
{e) 
z 1 4 6 
Pai 3 
0 ae a = 0 
DESCRIPTION . . 
The NE76084 provides alownoise figure and high associated Frequency, f (GHz) 


gain through 14 GHz. The NE76084 device is fabricated by 
ion implantation for improved RF and DC performance, 
reliability, and uniformity. The device features a recessed 0.3 
micron gate and triple epitaxial technology. 


NEC's stringent quality assurance and test procedures as- 
sure the highest reliability and performance. 


ELECTRICAL SPECIFICATIONS (ta = 25°c) 


PART NUMBER NE760842 
PACKAGE OUTLINE 


SYMBOLS PARAMETERS AND CONDITIONS UNITS 
| NFort! | Optimum Noise Figure at Vos = 3 V, los = 10 mA, f = 12 GHz 
| Ga | __ Associated Gain at Vos = 3 V, lbs = 10 mA, f = 12 GHz 


PidB Output Power at 1 dB Compression, Vos =3V,los=10mA,f=12GHz | dBm | 









& 


Saturated Drain Current at Vos = 3 V, Vas =0 


Pinch-off Voltage at Vos = 3 V, IDs = 0.1 mA 
| gM Transconductance, Vbs = 3 V, Ips = 10 mA | mS 
| teso | | BA 


Gate to Source Leakage Current, Vas = -4 V pA 
Thermal Resistance (Channel to Ambient) °C/W 


Notes: 

1. Typical values of noise figures are those obtained when 50% of the devices from a large number of lots were individually measured in a circuit 
with the input individually tuned to obtain the minimum value. Maximum values are criteria established on the production line as a "go-no-go" 
screening test with the fixture tuned for the “generic” type but not for each specimen. 

2. Package type 84 recommended for use below 13 GHz. Refer to NE76083A for use above 13 GHz. 


70.0 


o> 
8 
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ABSOLUTE MAXIMUM RATINGS! (ta = 25°c) TYPICAL NOISE PARAMETERS' 


Vos =3 V, lps =10mA 
Drain to Source Voltage 
Gate to Drain Voltage 


Gate to Source Voltage 








Notes: 
1. Operation in excess of any one of these parameters may result in 
permanent damage. 





Note: 

1. Noise parameters include bond wires: 
Gate: 2 wires toral, 1 per bond pad, 0.0139" long each wire. 
Drain: 2 wires total, 1 per bond pad, 0.0115" long each wire. 
Sources: 4 wires total, 2 per side, 0.0066" long each wire. 
Wire: 0.0007" diameter, gold. 


TYPICAL PERFORMANCE CURVES (1a - 25°c) 
NOISE FIGURE AND ASSOCIATED GAIN 














POWER DERATING CURVE vs. DRAIN CURRENT 
300 
O. 200 \ Free Air mine J 2 
SS - 
Os, ie N \ / o 5 
7; \ 5 O 
3 \ ® 
gL INN LL : 
SRRREANVEE 
oO 
S z m7) 
oO. 
* LELLEN | 
0 
0 25 50 75 100 125 150 175 200 
Ambient Temperature, TA (°C) Drain Current, los (mA) 
DRAIN CURRENT vs. GATE VOLTAGE (TYP) DC PERFORMANCE 
35 
30 
< 
é € x 
8 3 2 
5 5 
- ee a 
§ § 10 = 
a fa - Ves =-.4V 
5 —_— 
a aCoce 
3-250 2 515 -1  -05 0 05 0 05 41 #15 2 25 3 385 4 


Gate to Source Voltage, Vas (V) 


Drain Voltage, Vps (V) 
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TYPICAL COMMON SOURCE SCATTERING PARAMETERS (1a = 25°c) 





NE76084 
Coordinates in Ohms 
Frequency in GHz 
(Vps = 3 V, los = 10 mA) 


Vos =3V,lpb=10mA 








FREQUENCY $11 $21 $12 $22 K $21 MAG" 
(GHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) (dB) 
0.1 0.999 -2.2 3.623 178.1 0.003 87.8 0.682 -1.4 0.06 11.1 30.8 
0.2 0.999 -4.1 3.607 176.1 0.005 86.6 0.682 -2.7 0.04 11.1 28.5 
0.5 0.999 -10.4 3.599 170.3 0.014 83.8 0.688 -6.5 0.02 11.1 24.1 
1.0 0.989 -20.6 3.546 160.5 0.023 73.9 0.682 -13.8 0.12 10.9 21.8 
1.5 0.978 -30.6 3.508 151.8 0.033 68.7 0.674 -20.0 0.14 10.9 20.2 
2.0 0.955 -40.0 3.428 142.5 0.043 63.8 0.667 -26.0 0.21 10.7 19.0 
3.0 0.915 -58.5 3.288 125.4 0.061 50.8 0.643 -38.1 0.31 10.3 17.3 
4.0 0.859 -76.1 3.091 109.4 0.073 40.1 0.611 -49.4 0.43 9.8 16.2 
5.0 0.804 -92:.5 2.936 94.4 0.085 31.3 0.581 -60.3 0.52 9.3 15.3 
6.0 0.757 -108.9 2.770 79.3 0.091 22.1 0.554 -71.0 0.63 8.8 14.8 
7.0 0.714 -124.2 2.604 65.7 0.099 14.8 0.529 -80.7 0.71 8.3 14.2 
8.0 0.673 -138.0 2.448 52.9 0.097 9.5 0.512 -90.0 0.84 7.7 14.0 
9.0 0.639 -152.2 2.323 40.0 0.099 46 0.497 -99.3 0.94 7.3 13.7 
10.0 0.607 -166.3 2.237 27.5 0.101 -0.3 0.489 -1083 1.02 6.9 12.5 
11.0 0.570 178.4 2.148 15.4 0.107 -5.9 0.483 -118.2 1.06 6.6 11.4 
12.0 0.544 162.6 2.061 2.7 0.107 -10.1 0.466 -128.3 1.17 6.2 10.3 
13.0 0.532 146.7 2.009 -9.4 0.111 -12.6 0.447 = -138.5 1.19 6.0 9.9 
14.0 0.527 131.9 1.947 -20.9 0.116 -15.5 0.430 -149.6 1.20 5.7 9.5 
15.0 0.515 114.9 1.892 -34.0 0.125 -19.6 0.421 -162.6 1.18 5.5 9.2 
16.0 0.500 98.0 1.824 -47.2 0.136 -26.1 0.429 -1763 1.14 5.2 8.9 
17.0 0.511 80.1 1.764 -60.0 0.133 -35.1 0.435 170.0 1.17 49 8.6 
18.0 0.544 63.7 1.709 -73.2 0.146 -43.0 0.433 159.0 1.05 46 9.2 
Note: 


1. Gain Calculations: 
2 2 
MAG = eel (ke/K?-1 ) . When K <1, MAG =MSG. MSG = E21 | K - A+) Al? -|S1i]?-|S2aj" 4 = S11 Sze - Sar S12 


; |S12| 2 |S12Sa1| 
MAG = Maximum Available Gain 
MSG = Maximum Stable Gain 
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NE76084 
TYPICAL COMMON SOURCE SCATTERING PARAMETERS (ta = 25°c) 








Vos = 3 V, los = 30 mA 








FREQUENCY $11 __ sa 2. __ S22 K $21 MAG" 
(GHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) (dB) 
0.1 0.999 -2.3 4.439 177.8 0.003 88.1 0.635 -1.3 0.05 12.9 31.7 
0.2 0.999 -45 4.431 175.9 0.005 86.8 0.634 -2.8 0.03 12.9 29.4 
0.5 0.996 -11.1 4.417 169.9 0.011 81.9 0.638 6.6 0.07 12.9 26.0 
1.0 0.985 -22.0 4.351 159.6 0.021 73.4 0.630 -14.0 0.15 12.7 23.1 
1.5 0.969 -32.7 4.278 150.3 0.029 69.5 0.626 -19.9 0.18 12.6 21.6 
2.0 0.945 -42.5 4.159 140.9 0.038 63.1 0.617 -26.0 0.26 12.3 20.3 
3.0 0.898 61.8 3.931 123.3 0.053 50.9 0.593 -37.9 0.36 11.8 18.7 
4.0 0.836 -80.0 3.666 107.0 0.064 43.0 0.560 -48.9 0.48 11.2 17.5 
5.0 0.776 -97.7 3.413 91.4 0.074 33.7 0.531 -58.8 0.60 10.6 16.6 
6.0 0.719 -113.9 3.180 76.9 0.080 27.5 0.504 -69.7 0.72 10.0 15.9 
7.0 0.674 -129.5 2.968 63.2 0.085 19.8 0.484 -79.0 0.83 9.4 15.4 
8.0 0.632 -143.4 2.767 50.7 0.088 17.3 0.470 -87.4 0.93 8.8 14.9 
9.0 0.599 -158.2 2.612 38.2 0.092 12.8 0.459 -96.8 1.01 8.3 13.8 
10.0 0.557 -171.7 2.491 25.8 0.096 7.8 0.450 -105.8 1.10 7.9 12.1 
11.0 0.527 172.9 2.378 14.0 0.102 4.4 0.445 -115.0 1.13 75 11.4 
12.0 0.506 156.4 2.275 1.6 0.105 0.8 0.434 -124.9 1.19 7.1 10.7 
13.0 0.499 141.0 2.204 -10.3 0.115 -3.9 0.418 -134.2 1.15 6.8 10.4 
14.0 0.493 125.7 2.130 -21.9 0.120 -9.2 0.405 -145.5 1.17 6.5 9.9 
15.0 0.485 109.0 2.064 -34.6 0.131 -12.1 0.400 -158.7 1.12 6.2 9.7 
16.0 0.479 92.5 1.976 -47.4 0.143 -20.7 0.408 -172.5 1.08 5.9 9.6 
17.0 0.492 748 1.919 -60.3 0.146 -29.6 0.422 173.4 1.05 5.6 9.7 
18.0 0.526 59.4 1.860 -73.4 0.152 -38.1 0.411 162.7 1.01 5.3 10.2 

Note: 


1. Gain Calculations: 


MAG = al (K \/K?-1 ) . When K <1, MAG = MSG. use = 12 | k - A+lAl?- [S11]? = 'S2? 4 S14 Soo - Sar Si2 














S12| 2 |S12 S21 
MAG = Maximum Available Gain 
MSG = Maximum Stable Gain 
OUTLINE DIMENSIONS (units in mm) ORDERING INFORMATION 
PART AVAILABILITY PACKAGE 
PACKAGE OUTLINE 84S NUMBER OUTLINE 
NE76084S Bulk up to 1K 84S 
1.784 0.2 NE76084-T1 1 K/Reel 84S 





—t os5+0.1 
| (ALL LEADS) 





Part Number Designator (Letter). 
When the letter is upright, 
the gate lead is to the right. 
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NEC GENERAL PURPOSE | \e7¢6190 


GaAs MESFET 








FEATURES NOISE FIGURE & ASSOCIATED 
— GAIN vs. FREQUENCY 
- LOW NOISE FIGURE: Voss 2 Yee tOnle 


NF = 0.8 GB typical at f = 4 GHz 


¢ HIGH ASSOCIATED GAIN: 
Ga = 12.0 GB typical at f = 4 GHz 


¢ La=1.0 pm, Wa = 400 pm 





Optimum Noise Figure, NFoPT (dB) 
Associated Gain, GA (dB) 


DESCRIPTION 


ical Re nace Ne ee 
NE76100 is a high performance gallium arsenide metal 
semiconductor field effect transistor chip. Its low noise figure 
makes this device appropriate for use in the second or third Frequency, f (GHz) 
stages of low noise amplifiers operating in the 1-12 GHz 

frequency range. The device is fabricated using ion implan- 

tation for improved RF and DC performance, reliability, and 

uniformity. The NE76100 is suitable for a wide variety of 

commercial and industrial applications. 


NEC's stringent quality assurance and test procedures as- 
sure the highest reliability and performance. 





ELECTRICAL CHARACTERISTICS (ta = 25°c) 












PART NUMBER NE76100 
PACKAGE OUTLINE 00 (CHIP) 











Noise Figure at Vos = 3 V, ID = 10 mA, f = 4 GHz | BO 
Associated Gain at Vos = 3 V, ID = 10 mA, f = 4 GHz | dB 


Output Power at 1 dB Gain Compression Point, f = 4 GHz 
Vos =3 V, Ips = 10 mA 
Vos =3 V, lps =30 mA 


Gain at P1dB, f = 4 GHz 
Vos =3V, lps =10mA 
Vos =3 V, los = 30 mA 


dB 
dB 
| ss Saturated Drain Current at Vos = 3 V, Vas =0 









Uv 
















Pinch Off Voltage at Vos = 3 V, ID = 100 pA 
| gm Transconductance at Vos = 3 V, ID = 10 mA 
| Ieso Gate to Source Leak Current at Vas = -5 V 


Thermal Resistance 








°C/W 


Note: | 

1. RF performance is determined by packaging and testing 10 samples per wafer. Wafer rejection criteria for standard devices is 2 rejects 
for 10 samples. 

2. Chip mounted on an infinite heat sink. 
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NE76100 
ABSOLUTE MAXIMUM RATINGS! (1a - 25°C) TYPICAL NOISE PARAMETERS (11 - 25°c) 


Vos = 3 V, los = 10 mA 
Vps Drain to Source Voltage Vv 
| Veo__| Gateto Drain Votage |v 


Gate to Source Voltage 








Notes: Includes effects from wirebonds. See S-Parameter data for details. 
1. Operation in excess of any one of these parameters may result in 

permanent damage. 
2. Mounted on an infinite heat sink. 


TYPICAL PERFORMANCE CURVES (1 = 25°c) 
ee NOISE FIGURE AND ASSOCIATED GAIN 


TOTAL POWER DISSIPATION vs. vs. DRAIN CURRENT 
AMBIENT TEMPERATURE Vos = 3 V, f = 4 GHz 


Noise Figure, NF (dB) 


Total Power Dissipation, PT (mW) 
Associated Gain, Ga (dB) 





0 2& 50 7 100 125 150 175 200 













Ambient Temperature, TA (°C) Drain Current, los (mA) 
TRANSCONDUCTANCE vs. 
DRAIN CURRENT vs. DRAIN CURRENT 
DRAIN TO SOURCE VOLTAGE Vos =3V 
~~ ‘ 
z eH ee Tn 
= 2 
” ae 
_ — ¢ 
; fal 5 
5 a zs 2 ~ 
c el -0. = 
O 2 = § Yi 
, a F 
» ee 
0 1 2 3 4 5 0 20 40 60 80 100 
Drain to Source Voltage, Vos (V) Drain Current, Ips (mA) 


NE76100 
NE76100 LINEAR MODEL PARAMETERS 


Using EESOF's FET2 model in Touchstone with "wire" elements used for each wirebond. Mutual coupling (K = 0.45) of wires is not modelled. The 
physical length is therefore longer than the modelled length. Dimensions are: GHz, Ohms, Mhos, Mils, pF, ps, 





Wire (G) D=0.7 La = 13.23 rho = 1 (1 wire) 
Wire (S) D=0.7 Ls =8.13 tho = 1 (4 parallel wires) 
Wire (D) D=0.7 Lo = 11.20 tho = 1 | (2 parallel wires) 
Rs 0.60 
Coc 0.616 
Cops 0.0692 
Cas 1.63E-6 
RoG* 7E5 
lps 10 mA 20 mA 30 mA 40 mA 
Re* 0.052 0.055 0.059 0.063 
Ro* 0.030 0.032 0.038 0.043 
Ros 374 288 266 257 
Ri 5.50 5.70 5.65 5.64 
Cas 0.450 0.515 0.553 0.580 
COG 0.065 0.062 0.060 0.058 
F 162 159 156 153 
G 0.044 0.057 0.063 0.067 
T 4.80 4.58 4.49 4.45 
EQUIVALENT CIRCUIT 
RDG 
LG LD 
e mee ae @ 
GATE DRAIN 





SOURCE 
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TYPICAL SCATTERING PARAMETERS? (ta - 25°c) 








Vos = 3 V, Ips = 10 mA 
FREQ $11 $21 $12 $22 K $21 MAG!" 
(GHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) (dB) 
0.1 0.99 -2.3 3.782 178.2 0.004 86.7 0.769 -1.2 0.052 11.6 30.1 
0.2 0.999 -4.5 3.779 176.3 0.007 86.4 0.769 -2.3 0.037 11.5 27.1 
0.5 0.996 -11.3 3.763 170.9 0.018 83.1 0.767 -5.7 0.045 11.5 23.1 
1.0 0.986 -22.5 3.707 161.9 0.036 769 0.759 -11.4 0.076 11.2 18.4 
1.5 0.971 -33.3 3.619 153.1 0.053 708 0.747 16.8 0.110 11.4 20.1 
2.0 0.951 -43.9 3.505 144.7 0.068 65.0 0.731 -22.0 0.145 10.9 17.1 
3.0 0.905 -63.6 3.233 128.9 0.093 54.5 0.694 -31.5 0.214 10.2 15.4 
4.0 0.859 -81.4 2.941 114.6 0.112 45.5 0.657 -39.7 0.281 9.4 14.2 
5.0 0.818 -97.3 2.662 101.9 0.126 37.9 0.624 -46.8 0.347 8.5 13.3 
6.0 0.784 -111.4 2.411 90.3 0.135 31.5 0.598 -53.1 0.410 7.6 12.5 
7.0 0.759 -124.2 2.190 79.8 0.141 26.1 0.577 -58.9 0.470 6.8 11.9 
8.0 0.739 -135.6 1.999 70.1 0.145 216 0.562 -64.2 0.526 6.0 11.4 
9.0 0.726 -146.0 1.833 61.1 0.148 17.7 0.552 -69.3 0.578 5.3 10.9 
10.0 0.718 -155.4 1.688 52.7 0.149 143 0.547 -74.2 0.626 45 10.5 
11.0 0.713 -164.0 1.562 44.7 0.149 11.4 0.545 -79.0 0.669 3.9 10.2 
12.0 0.711 -172.0 1.449 37.2 0.149 8.8 0.545 -83.7 0.708 3.2 9.9 
13.0 0.712 -179.3 1.349 29.9 0.148 6.7 0.548 -88.3 0.741 2.6 9.6 
14.0 0.715 173.9 1.259 23.0 0.147 48 0.554 -92.9 0.770 2.0 9.3 
15.0 0.719 167.5 1.177 16.4 0.146 3.2 0.561 -97.5 0.793 1.4 9.1 
16.0 0.725 161.6 1.102 10.0 0.144 1.8 0.569 -102.1 0.811 0.8 8.8 
17.0 0.732 156.1 1.033 3.8 0.142 0.7 0.579 -106.7 0.824 0.3 8.6 
18.0 0.739 150.9 0.968 -2.1 0.141 -0.2 0.589 -111.2 0.831 -0.3 8.4 
19.0 0.747 146.0 0.908 -78 0.139 -0.9 0.601 -115.7 0.833 -0.8 8.1 
20.0 0.755 141.4 0.851 -13.4 0.138 -1.5 0.613 -120.1 0.830 -1.4 7.9 
Note: 


1. Gain Calculations: 


MAG = el (K+\/K2-1 ) .WhenK<1,MAG=MSG. MSG = 


MAG = Maimum Available Gain 
MSG = Maximum Stable Gain 


2. S-parameters include bond wires as follows: 


ASL 
|S12| 


GATE: TOTAL 1 WIRE(S), 1 PER BOND PAD, 0.0134" (340 pm) LONG. 
DRAIN: TOTAL 2 WIRE(S), 1 PER BOND PAD, 0.0188" (477 tum) LONG. 


SOURCE: TOTAL 4WIRE(S), 2 PER SIDE, 0.0114" (286 pm) LONG. 
WIRE: 0.0007" (17.8 um) DIA. GOLD. 


er 2 
1+ Aj’ [S1i]*- S22)" 4 - $11 So - Soi S12 


2 |$S12 S21] 


NE76100 





TYPICAL SCATTERING PARAMETERS? (ta - 25°c) 








FREQ $11 S21 $12 $22 K $21 MAG! 
(GHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) (dB) 
0.1 0.999 -2.5 4692 178.0 0.003 865 0.713 -1.2 0.053 13.4 31.4 
0.2 0.999 5.1 4668 176.1 0.007 86.2 0.712 -2.5 0.038 13.4 28.4 
0.5 0.995 -12.7 4662 1703 0.017 82.7 0.710 -6.2 0.047 13.4 24.4 
1.0 0.983 -25.2 4572 160.7 0.033 76.2 0.701 -12.2 0.081 13.2 21.4 
1.5 0.965 -37.3 4435 1515 0.048 698 0686 -17.9 0.117 12.9 19.7 
2.0 0.943 -488 4.261 142.6 0.061 63.8 0.669 -23.3 0.154 12.6 18.4 
3.0 0.893  -70.1 3.860 126.5 0.083 53.3 0.629 -33.0 0.227 11.7 16.7 
40 0.845 #£-888 3.451 1123 0.098 44.7 0.592 -41.1 0.299 10.8 15.4 
5.0 0.805 -105.2 3.078 99.7 0.109 378 0.560 -48.0 0.368 98 14.5 
6.0 0.774 -119.5 2.754 88.6 0.117 322 0.536 -54.1 0.434 8.8 13.7 
7.0 0.752 = -132.1 2.477 78.5 0.122 27.7 0.519 -59.6 0.496 7.9 13.1 
8.0 0.736 -143.3 2.242 69.2 0.125 23.9 0.507 -648 0.554 7.0 12.5 
9.0 0.726 -153.3 2.042 60.6 0.127 208 0.500 -69.8 0.606 6.2 12.0 
10.0 0.720 -162.3 1.870 52.5 0.129 18.2 0.497 = -74.7 0.654 5.4 11.6 
11.0 0.717 -1706 1.722 449 0.130 16.1 0.497 -79.4 0.696 47 11.2 
12.0 0.717 -178.1 1.592 37.7 0.131 14.2 0.500 -84.2 0.732 4.0 10.9 
13.0 0.719 1749 1.477 30.7 0.131 12.7 0.505 -88.8 0.762 3.4 10.5 
14.0 0.722 168.5 1.374 24.1 0.131 11.4 0.511 -93.5 0.787 2.8 10.2 
15.0 0.727 162.5 1.282 17.7 0.131 10.3 0.519 -98.1 0.805 2.2 9.9 
16.0 0.733 156.9 1.197 11.5 0.131 9.4 0.529 -102.7 0.816 1.6 9.6 
17.0 0.739 151.6 1.120 5.6 0.131 8.6 0.539 -107.2 0.823 1.0 9.3 
18.0 0.746 146.7 1.049 0.2 0.131 79 0.551 -111.7 0.823 0.4 9.0 
19.0 0.754 142.1 0.983 -5.7 0.132 7.4 0.563 -116.2 0.818 -0.1 8.7 
20.0 0.761 137.7 0.921 -11.1 0.132 6.9 0.575 -120.6 0.808 -0.7 8.4 
Note: 


1. Gain Calculations: 


mac = IS2iL (kt\/K2-1 ) . When K<1,MAG =MSG. MSG = 1S2L x= 1+1Al?-|Sul?- [S24 _ S11 Sz - Sa St2 
[S12| : [S12 2 |S12 S21] 


MAG = Maimum Available Gain 
MSG = Maximum Stable Gain 


2. S-parameters include bond wires as follows: 
GATE: TOTAL 1 WIRE(S), 1 PER BOND PAD, 0.0134" (340 pm) LONG. 
DRAIN: TOTAL 2 WIRE(S), 1 PER BOND PAD, 0.0188" (477 pm) LONG. 
SOURCE: TOTAL 4WIRE(S), 2PER SIDE, 0.0114" (286 pm) LONG. 
WIRE: 0.0007" (17.8 pm) DIA. GOLD. 
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NE76100 
TYPICAL SCATTERING PARAMETERS? (1: - 25°c) 











FREQ S11 S21 S12 S22 K S21 MAG 


(GHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) (dB) 
0.1 0.999 -2.7 5.142 178.0 0.003 86.5 0.694 -1.3 0.054 14.2 32.0 
0.2 0.999 -5.4 5.137 176.0 0.006 86.1 0.693 -2.5 0.039 14.2 29.0 
0.5 0.995 -13.4 5.104 169.9 0.016 82.5 0.690 6.3 0.049 14.2 25.0 
1.0 0.982 -26.6 4.995 160.1 0.031 75.7 0.680 -12.5 0.083 14.0 22.0 
1.5 0.963 -39.3 4.827 150.6 0.045 69.2 0.665 -18.3 0.120 13.7 20.3 
2.0 0.939 -51.4 4.619 141.5 0.058 63.2 0.647 -23.7 0.158 13.3 19.0 
3.0 0.887 -73.4 4.146 125.2 0.078 52.7 0.606 -33.3 0.233 12.4 17.3 
4.0 0.840 -92.5 3.676 111.0 0.092 44.4 0.569 -41.2 0.307 11.3 16.0 
5.0 0.802 -109.0 3.256 98.6 0.102 37.8 0.538 -48.0 0.378 10.3 15.1 
6.0 0.773 -123.3 2.896 87.6 0.108 32.6 0.516 -53.9 0.445 9.2 14.3 
7.0 0.752 -135.8 2.594 776 0.113 28.5 0.500 -59.4 0.508 8.3 13.6 
8.0 0.738 -146.8 2.340 68.6 0.116 25.1 0.490 -~64.5 0.565 7.4 13.1 
9.0 0.730 -156.6 2.125 60.1 0.118 22.4 0.485 -69.5 0.618 6.5 12.6 

10.0 0.725 -165.5 1.941 52.2 0.120 20.2 0.483 -74.3 0.664 5.8 12.1 
11.0 0.723 -173.5 1.783 44.7 0.121 18.4 0.484 -79.1 0.705 5.0 11.7 
12.0 0.723 179.1 1.646 37.6 0.122 16.8 0.487 -83.8 0.739 43 11.3 
13.0 0.726 172.4 1.524 30.8 0.123 15.6 0.493 -88.5 0.766 3.7 10.9 
14.0 0.730 166.1 1.417 24.3 0.124 14.5 0.500 -93.2 0.787 3.0 10.6 
15.0 0.735 160.3 1.320 18.0 0.124 13.6 0.508 -97.8 0.802 2.4 10.3 
16.0 0.740 154.8 1.232 11.9 0.125 12.9 0.518 -102.5 0.810 1.8 9.9 
17.0 0.747 149.7 1.151 6.0 0.126 12.2 0.529 -107.0 0.812 1.2 9.6 
18.0 0.754 144.9 1.077 0.4 0.127 11.7 0.541 -111.6 0.808 0.6 9.3 
19.0 0.761 140.4 1.009 -5.1 0.128 11.2 0.553 -116.1 0.800 0.1 9.0 
20.0 0.768 136.1 0.945 -10.4 0.129 10.8 0.566 -120.5 0.787 -0.5 8.7 
ee 
Note: 


1. Gain Calculations: 


MAG = lS2tL (kK #\/K?-1 ) . When K<1, MAG = MSG. mse = <2 k - A+{Al" [Sti]? [S27 4 S11 S20 - S21 Siz 


|S12| |S 2 |S12 S21] 


MAG = Maimum Available Gain 
MSG = Maximum Stable Gain 


2. S-parameters include bond wires as follows: 
GATE: TOTAL 1 WIRE(S), 1 PER BOND PAD, 0.0134" (340 pum) LONG. 
DRAIN: TOTAL 2 WIRE(S), 1 PER BOND PAD, 0.0188" (477 pum) LONG. 
SOURCE: TOTAL 4 WIRE(S), 2PER SIDE, 0.0114" (286 pm) LONG. 
WIRE: 0.0007" (17.8 ym) DIA. GOLD. 


NE76100 
















Ce 
\ VATA 
ARV 
Ve ) 2 -30° 
Vos = 3 V, Ips = 40 mA 
FREQ $11 $21 $12 $22 K $21 MAG! 

(GHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) (dB) 
0.1 0.999 -2.8 5.433 177.9 0.003 86.4 0.685 -1.3 0.054 14.7 32.4 
0.2 0.999 -5.6 5.428 175.9 0.006 86.0 0.684 -2.5 0.039 14.7 29.4 
0.5 0.995 -13.9 5.391 169.7 0.015 82.3 0.681 6.3 0.049 14.6 25.4 
1.0 0.981 -27.5 5.267 159.6 0.030 75.5 0.671 -12.5 0.085 14.4 22.4 
1.5 0.961 -40.6 5.079 150.0 0.044 69.0 0.655 -18.3 0.123 14.1 20.7 
2.0 0.937 -53.0 4.846 140.8 0.055 62.9 0.637 -23.7 0.162 13.7 19.4 
3.0 0.885 -75.5 4.325 124.4 0.074 52.6 0.596 -33.1 0.239 12.7 17.7 
40 0.838 -94.8 3.815 110.2 0.087 44.4 0.559 -40.8 0.313 11.6 16.4 
5.0 0.800 -111.3 3.365 97.8 0.096 38.1 0.530 -47.4 0.385 10.5 15.4 
6.0 0.773 -125.6 2.984 86.3 0.102 33.2 0.508 -53.2 0.453 9.5 14.7 
7.0 0.753 -138.0 2.666 77.1 0.107 29.4 0.494 -58.5 0.516 8.5 14.0 
8.0 0.741 -148.9 2.400 68.1 0.110 26.3 0.484 -63.6 0.573 7.6 13.4 
9.0 0.733 -158.6 2.176 59.8 0.112 23.9 0.480 -68.6 0.625 6.8 12.9 
10.0 0.728 -167.3 1.985 51.9 0.114 21.9 0.479 -73.4 0.670 6.0 12.4 
11.0 0.727 -175.2 1.821 44.5 0.115 20.3 0.480 -78.2 0.709 5.2 12.0 
12.0 0.728 177.6 1.679 37.5 0.117 18.9 0.484 -82.9 0.740 45 11.6 
13.0 0.731 170.9 1.554 30.7 0.118 17.8 0.490 -87.7 0.765 3.8 11.2 
14.0 0.734 164.7 1.442 24.3 0.119 16.9 0.497 -92.4 0.784 3.2 10.8 
15.0 0.739 159.0 1.343 18.0 0.120 16.2 0.506 -97.1 0.795 2.6 10.5 
16.0 0.745 153.6 1.252 12.0 0.121 15.5 0.516 -101.7 0.800 2.0 10.1 
17.0 0.751 148.6 1.170 6.2 0.123 14.9 0.527 -106.3 0.799 1.4 9.8 
18.0 0.758 143.9 1.094 0.5 0.124 14.4 0.538 -110.9 0.793 0.8 9.5 
19.0 0.765 139.4 1.024 -49 0.125 13.9 0.551 -115.4 0.782 0.2 9.1 
20.0 0.772 135.2 0.959 -10.2 0.127 13.5 0.563 -119.9 0.767 -0.4 8.8 





Note: 
1. Gain Calculations: 


mac = IS2L (K#\/K2-1 ) . When K<1,MAG =MSG. mso = -S2l «= 1+1Al?-|Sl?-[S2a* 4 - S11 S22 - S21 St2 
[S12 [S12 2 |S12Sa1| 


MAG = Maimum Available Gain 
MSG = Maximum Stable Gain 


2. S-parameters include bond wires as follows: 
GATE: TOTAL 1 WIRE(S), 1PER BOND PAD, 0.0134" (340 pm) LONG. 
DRAIN: TOTAL 2 WIRE(S), 1PER BOND PAD, 0.0188" (477 pm) LONG. 
SOURCE: TOTAL 4WIRE(S), 2PER SIDE, 0.0114" (286 pm) LONG. 
WIRE: 0.0007" (17.8 pm) DIA. GOLD. 
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OUTLINE DIMENSIONS (units in pm) 





NE76100 (CHIP) 





Chip Thickness: 140 ym 


Note: 
All dimensions are typical unless otherwise specified. 


ORDERING INFORMATION 


PART NUMBER IDSS SELECTION 









NE76100 30 to 100 mA (Standard) 
NE76100N 60 to 100 
NE76100P 30 to 60 
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NI EC GENERAL PURPOSE | wev7e194A 


L TO X-BAND GaAs MESFET 








FE ATU RES NOISE FIGURE & ASSOCIATED 
eS GAIN vs. FREQUENCY 
« LOW NOISE FIGURE: Vos = 3 V, los = 10 mA 


0.8 dB typical at 4 GHz 


¢ HIGH ASSOCIATED GAIN: 
12 GB typical at 4 GHz 


¢ La=1.0 pm, Wa = 400 pm 
« LOW COST METAL/CERAMIC PACKAGE 
¢ TAPE & REEL PACKAGING OPTION AVAILABLE 





Optimum Noise Figure, NFopt (dB) 
Associated Gain, Ga (dB) 


DESCRIPTION 


eesti a eee 
NE76184A is a high performance gallium arsenide metal 
semiconductor field effect transistor housed in an epoxy- 
sealed, metal/ceramic package. Its low noise figure makes Frequency, f (GHz) 
this device appropriate for use in the second or third stages 

of low noise amplifiers operating in the 1-12 GHz frequency 

range. The device is fabricated using ion implantation for 

improved RF and DC performance, reliability, and uniformity. 

The NE76184A is suitable for DBS, TVRO, GPS and other 

commercial applications. 


NEC's stringent quality assurance and test procedures as- 
sure the highest reliability and performance. 





ELECTRICAL CHARACTERISTICS (ta =25°c) 


PART NUMBER NE76184A 
PACKAGE OUTLINE 


PARAMETERS AND CONDITIONS 
Noise Figure at Vos = 3 V, ID = 10 mA, f = 4 GHz 
Associated Gain at Vos = 3 V, ID = 10 mA, f = 4 GHz 


Output Power at 1 dB Gain Compression Point, f = 4 GHz 
Vos = 3 V, lps = 10 mA 
Vos = 3 V, lps = 30 mA 





Gain at P1d8, f = 4 GHz 
Vos=3V,lps=10mA 


Transconductance at Vos =3 V, lb = 10 mA 
Gate to Source Leak Current at Vas = -5 V 
Thermal Resistance 


Note: 

1. Typical values of noise figures and associated gain are those obtained when 50% of the devices from a large number of lots were individually 
measured in a circuit with the input individually tuned to obtain the minimum value. Maximum values are criteria established on the production line 
as a "go-no-go" screening test with the fixture tuned for the "generic" type but not for each specimen. 
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TYPICAL NOISE PARAMETERS (1a - 25°c) 
Vos =3 V, los = 10 mA 


ABSOLUTE MAXIMUM RATINGS (ta =25°c) 


Drain to Source Voltage 
Gate to Drain Voltage 


"c 
[Fr | ToaiPowerDsspeton | mw [200 


Note: 
1.Operation in excess of any one of these parameters may result in 
permanent damage. 





















TYPICAL PERFORMANCE CURVES (ta = 25°c) 
a 


NOISE FIGURE & ASSOCIATED GAIN vs. 
TOTAL POWER DISSIPATION vs. DRAIN CURRENT 
AMBIENT TEMPERATURE Vos = 3 V, f = 4 GHz 


200 F 


g 
Noise Figure, NF (dB) 


Associated Gain, Ga (dB) 


2 
ro) 


Total Power Dissipation, PT (mW) 
a 
(=) 





© 


0 25 50 75 100 125 150 175 200 0 10 20 30 40 50 60 


Ambient Temperature, TA (°C) Drain Current, IDs (mA) 
TRANSCONDUCTANCE vs. 
DRAIN CURRENT vs. DRAIN CURRENT 
DRAIN TO SOURCE VOLTAGE Vos =3V 


Transconductance, gm (mS) 


Drain Current, los (mA) 





0 20 40 60 80 100 
Drain to Source Voltage, Vos (V) Drain Current, Ips (mA) 
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TYPICAL SCATTERING PARAMETERS ' (1a = 25°c) 


Vos =3 V, lps = 10 mA 





ch RG i Oa OE ee RT cee dE ee TE tv TE a A 
FREQ $11 S21 $12 $22 K $21 MAG! 
(GHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) (dB) 

0.1 0.999 -3.0 3.859 176.0 0.003 87.0 0.770 -2.0 0.06 11.7 31.0 
0.2 0.999 -7.0 3.837 174.0 0.007 84.0 0.763 -4.0 0.04 11.6 27.3 
0.5 0.990 -16.0 3.815 165.0 0.024 75.0 0.756 -10.0 0.14 11.6 22.0 
1.0 0.970 -31.0 3.754 152.0 0.040 69.0 0.741 -19.0 0.15 11.4 19.7 
1.5 0.932 -46.0 3.626 138.0 0.058 59.0 0.720 -28.0 0.24 11.1 17.9 
2.0 0.884 -61.0 3.494 126.0 0.076 49.0 0.696 -36.0 0.32 10.8 16.6 
3.0 0.784 -89.0 3.179 101.0 0.097 34.0 0.638 -52.0 0.47 10.0 15.1 
4.0 0.695 -118.0 2.873 78.0 0.114 20.0 0.574 -67.0 0.60 9.1 14.0 
5.0 0.620 -145.0 2.595 57.0 0.121 8.0 0.517 -82.0 0.75 8.2 13.3 
6.0 0.571 -172.0 2.329 37.0 0.124 -3.0 0.472 -98.0 0.90 7.3 12.7 
7.0 0.545 163.0 2.099 19.0 0.124 -11.0 0.440 -113.0 1.04 6.4 11.0 
8.0 0.535 139.0 1.903 1.0 0.124 -17.0 0.423 -129.0 1.15 5.5 9.4 
9.0 0.543 117.0 1.740 -16.0 0.127 -23.0 0.413 -146.0 1.21 48 8.5 
10.0 0.569 96.0 1.586 -33.0 0.131 -29.0 0.411 -166.0 1.22 4.0 79 
11.0 0.604 77.0 1.433 -50.0 0.138 -34.0 0.419 173.0 1.19 3.1 7.4 
12.0 0.641 61.0 1.295 -66.0 0.142 -41.0 0.447 153.0 1.15 2.2 7.2 
13.0 0.667 47.0 1.162 -81.0 0.153 -49.0 0.486 136.0 1.06 1.3 7.3 
14.0 0.680 33.0 1.049 -97.0 0.160 -57.0 0.525 119.0 1.03 0.4 7.0 
15.0 0.692 20.0 0.970 -111.0 0.171 -67.0 0.566 103.0 0.94 -0.2 75 
16.0 0.700 6.0 0.884- 127.0 0.181 - 79.0 0.603 88.0 0.88 - 1.0 6.8 
17.0 0.696 -8.0 0.799 -142.0 0.191 -90.0 0.639 73.0 0.87 -1.9 ' 6.2 
18.0 0.677 -20.0 0.730 -157.0 0.199 -102.0 0.666 61.0 0.88 -2.7 5.6 


Vos = 3 V, Ips = 30 mA 


FREQ $11 $21 $12 S22 K ~ $24 MAG! 
(GHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) (dB) 
0.1 0.999 -4.0 5.192 176.0 0.003 86.8 0.702 -3.0 0.04 14.3 32.3 
0.2 0.998 -7.0 5.148 174.0 0.007 83.6 0.686 -4.0 0.06 14.2 28.6 
0.5 0.988 -18.0 5.088 164.0 0.017 75.0 0.676 -10.0 0.15 14.1 24.7 
1.0 0.958 -35.0 4.937 149.0 0.034 68.0 0.656 -19.0 0.21 13.8 21.6 
1.5 0.909 -52.0 4.698 135.0 0.049 60.0 0.633 -28.0 0.29 13.4 19.8 
2.0 0.850 -68.0 4.446 122.0 0.062 51.0 0.607 -36.0 0.39 12.9 18.5 
3.0 0.738 -99.0 3.901 97.0 0.078 38.0 0.550 -51.0 0.56 11.8 16.9 
40 0.646 -129.0 3.407 74.0 0.091 26.0 0.494 -65.0 0.73 10.6 15.7 
5.0 0.579 -157.0 2.996 54.0 0.098 16.0 0.444 -79.0 0.90 9.5 14.8 
6.0 0.544 176.0 2.648 35.0 0.104 8.0 0.408 -94.0 1.03 8.4 12.9 
7.0 0.530 152.0 2.359 17.0 0.110 3.0 0.382 -110.0 1.12 7.4 11.1 
8.0 0.531 129.0 2.120 0.0 0.117 -2.0 0.371 -126.0 1.17 6.5 10.0 
9.0 0.550 108.0 1.928 -16.0 0.126 -9.0 0.365 -144.0 1.16 5.7 9.3 
10.0 0.581 88.0 1.748 -33.0 0.138 -16.0 0.365 -164.0 1.12 48 8.9 
11.0 0.617 71.0 1.574 -49.0 0.149 -23.0 0.374 174.0 1.08 3.9 8.4 
12.0 0.658 56.0 1.427 -64.0 0.159 -32.0 0.405 153.0 1.00 3.0 9.0 
13.0 0.681 42.0 1.287 -80.0 0.170 -41.0 0.445: 135.0 0.95 2.1 8.7 
14.0 0.695 29.0 1.168 -95.0 0.181 -50.0 0.487 119.0 0.90 1.3 8.0 
15.0 0.703 16.0 1.079  -109.0 0.193 -63.0 0.526 103.0 0.85 0.6 7.4 
16.0 0.706 2.0 0.987 -125.0 0.202 -75.0 0.565 88.0 0.82 -0.1 6.8 
17.0 0.704 -11.0 0.899 -140.0 0.210 -87.0 0.602 74.0 0.80 -0.9 6.3 
18.0 0.676 -25.0 0.811 -154.0 0.218 -101.0 0.634 60.0 0.86 -1.8 5.7 
Note: 


1. Gain Calculations: 


mac = S21L (kt\/K2-1 ) . When K<1, MAG =MSG. MSG = 1S2tL | « - 1+141*-|S1i?-[S22\" "4 ~ $11 Soe - Sor St2 
|S12| |S12| 2 |S12Sa1| 
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OUTLINE DIMENSIONS (units in mm) 


PACKAGE OUTLINE 84AS 


1.78 40.2 







com fi 0.5 + 0.1 
| (ALL LEADS) 





1.0 MIN (ALL LEADS) 
—r 


jf 
~ bio 40.07 


-0.03 
Part Number Designator (Letter). 
When the letter is upright, 
the gate lead is to the right. 


ORDERING INFORMATION 


PARTNUMBER | QTY __—|_—PACKAGE 
NE76184A 






Note: Small quantity orders available in 84A-SL package (bulk). To 
order specify NE76184A-SL. 
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C-BAND INTERNALLY MATCHED DEVICES 
Typical Specifications @ Ta = 25°C 


Power Added Pout 


Frequency 


NEZ4450-15D 
_ NEZ4450-15DD 
NEZ4450-8D 
 NEZ4450-8DD 
NEZ4450-4D 

_ NEZ4450-4DD 
NEZ5964-15D 
NEZ5964-15DD 
NEZ5964-8D 
NEZ5964-8DD 
NEZ5964-4D 
NEZ5964-4DD 
NEZ6472-15D 
NEZ6472-15DD 
NEZ6472-8D 
NEZ6472-8DD 
NEZ6472-4D 
NEZ6472-4DD 
NEZ7177-8D 
NEZ7177-8DD 
NEZ7177-4D 
NEZ7177-4DD 
NEZ7785-8D 
NEZ7785-8DD 
NEZ7785-4D 
NEZ7785-4DD 


Range 
(GHz) 


4.4 to 5.1 
4.4 to 5.1 
4.4 to 5.1 
4.4 to 5.1 
4.4 to 5.1 
4.4 to 5. 1 
5.9 to 6.45 
5.9 to 6.45 
5.9 to 6.45 
5.9 to 6.45 
5.9 to 6.45 
5.9 to 6.45 
6.4 to 7.2 
6.4 to 7.2 
6.4 to 7.2 
6.4 to 7.2 
6.4 to 7.2 
6.4 to 7.2 
¥1 77 
71077 
TAIT 
711077 
7.7 to 8.5 
7.7 to 8.5 
7.7 to 8.5 
7.7 to 8.5 


Efficiency ins IM3 SCL 
(%) 


L/S BAND INTERNALLY MATCHED DEVICES 


Typical Specifications @ Ta = 25°C 


NE345L-10B 
NES1417-20B 
NES1818-20B 


Frequency 
Range 
(GHz) 


0.7 to 4.0 
1.4 to 1.7 
1.7 to 1.95 


Power Added 
Efficiency 
(%) 


2-2 


(mA) 


(dBc) 


los 
(mA) 
2.3 
4.4 
4.4 


(dBc) 
45 


- 29.0 
-45 32.0 





Pout 
SCL 
(dBm) | 





Power GaAs FET Selection Guide 








DRIVER DEVICES 
Typical Specifications @ Ta = 25°C 


CHIP DEVICES 


0.5 to 10 


NE900100 1.0 to 18 


NE900200 1.0 to 18 





NE900400 1.0 to 20 





PACKAGED DEVICES 





~ NE800199 0.5 to 10 





NEso0299 ~—s>sé|«'S to 8.0 
--NE800495-4 : 
NEs00495-5 ~—Ss_ | 4.5 105.5. 

-NE800495-7 «|. 6.5to75 | 33. ; 








0.5 to 18 


| osweis | 205 | 
] ostois | 2 
| NE9o0275 = | OS to 18 
~NE900474-13 | 9.00 13.5 
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DEVICES BY POWER BY FREQUENCY 


NES1818-20B NEZ4450-15D/15DD 


NEZ5964-15D/15DD 
NES1417-20B NES2527-20B 


NEZ6472-15D/15DD 


Typical F1dB (dBm) 





0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0 20.0 


Frequency (GHz) 


TYPICAL LINEAR GAIN VS. FREQUENCY 


Unmatched Driver Devices 


24.0 


21.0 


18.0 


15.0 


12.0 


Linear Gain (dB) 


9.0 


6.0 





3.0 
0.3 1.0 10.0 30.0 


Frequency (GHz) 
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L-BAND POWER GaAs MESFET | NE345L-10B 


NOT RECOMMENDED FOR NEW DESIGN 


FEATURES 
¢ HIGH POUT 
10 W (40.0 dBm) Typical P1aB 


¢ HIGH EFFICIENCY 
40% Power Added Efficiency at 1.6 GHz (naob) 
37% Power Added Efficiency at 2.3 GHz (nADD) 


¢ HIGH LINEAR GAIN 
9 dB Typical Linear Gain at 2.3 
12 dB Typical Linear Gain at 1.6 GHz 


« LOW IMD 
-45 dBc Typical IM3 (29 dBm S.C.L.) 


¢« CLASS A OPERATION 


DESCRIPTION 


The NE345L-10B is a high performance microwave power 


GaAs FET which provides high output power, high gain, high 
efficiency and low intermodulation distortion. The device 
contains no internal matching network, making it suitable for 
either wide or narrow bandwidth power applications in UHF, 
L-Band and S-Band. 


ELECTRICAL CHARACTERISTICS (ta =25°c) 


PART NUMBER 
PACKAGE OUTLINE 


Output Power at P1dB! 

Power Added Efficiency @ P10B 
2.3 GHz 

1.6 GHz 


Drain Current at P1dB 
Linear Gain 

2.3 GHz 

1.6 GHz 


3rd Order Intermodulation 
Estimated Distortion at 
PouT = 29 dBm (S.C.L.)? 


Saturated Drain Current, 
Vas =0 V 

Pinch-off Voltage, 

lps = 30 mA 


Transconductance 
lIpDs=2A 


Notes: 
1. P1dB: Output Power at the 1 dB gain compression point. 
2. S.C.L.: Single Carrier Level. 
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NON PROMOTIVE 


PACKAGE OUTLINE T38 


17.5£0.5 





4.0 MIN BOTH 
LEADS 
0. o 4 f— 8.940.4 —+} 
2.26 +0.4 a ics ae 
0.2 MAX 1.0 


Vos = 10 V 


IDsa = 2.0 A (RF Off) 


Vos = 10 V 
fi = 1.6 GHz 
f2 = 1.6+0.01 GHz 


Vos = 1.5V 


Vos =2.5V 





NE345L-10B 





ABSOLUTE MAXIMUM RATINGS (1a - 25°c) 






Fe a 
| Vaso__| Gate to Source Voltage | Vi | 7 | 
ee a 


-7 
Channel Temperature 175 
Storage Temperature 65 to +175 


Note: 

1. A thermal interface medium must be used between the bottom of 
the package and its mating surface to ensure optimum heat trans 
fer. Each customer must choose the most appropriate method for 
his particular application (i.e. thermal grease, solder, etc.). 


| tos | | A | toss 
| lane | GateCurent | mA | OL 
| Tou | ee 





MAXIMUM OPERATING LIMITS 


PART NUMBER Ro MAX* Vos MAX 
Q V 


*RG MAX is the maximum series resistance between 
the gate supply and the FET gate. 














N = C-BAND MEDIUM | nesoo1 series 
POWER GaAs MESFET | N&8002 SERIES 





FEATURES TYPCAL LINEAR GAIN vs. FREQUENCY 
24 
¢ NE800196 P1dB = 26 dBm, GidB = 8.5 dB, Vos = 9 V, f = 7.2 GHz 
¢ NE800296 P1dB = 29 dBm, GidB = 8 dB, VDs = 9 V, f = 7.2 GHz 21 
¢ BROADBAND CAPABILITY 
- AVAILABILITY: = ue 
Hermetic Packages AS 
; c 1 
Chip wo 
- PROVEN RELIABILITY 5 12 
® 
DESCRIPTION 5, 
The NE8001 AND NE8002 are medium power GaAs FETs li eee 
offering a unique recessed gate structure which provides high 6 


breakdown and operating voltages. These devices are oper- 
ated with a drain voltage (Vps) of 9 V for CW circuits and up 
to 13 V for pulsed circuits. 


ELECTRICAL CHARACTERISTICS (ta = 25°c) 


PART NUMBER NE800100' NE800199 NE800200!1 
NE800196 NE800296 
PACKAGE OUTLINE 00 (CHIP), 96 99 00 (CHIP), 96 





0.5 1.0 10 
Frequency(GHz) 


Saturated Drain Current at 
VDs = 2.5 V, Vas =0 


VP Pinch-off Voltage at 
Vos=2.5V,lD=2mA 
Vos =2.5V, lo=4mA 


Transconductance at 
Vos = 3 V, |D =100 mA 
Vos = 3 V, ID = 250 mA 


Total Power Dissipation 


PTesT2 Power Output at Test Point 
Vos =9V,lID< 150 mA, 
PIN = 17.5 dBm, f = 7.2 GHz 
Pin = 18.0 dBm, f = 8.4 GHz 
Vos = 9 V, ID < 300 mA, 
PIN = 21.0 dBm, f = 7.2 GHz 
PIN = 21.5 GHz 
P1dB3 Output Power at 1 dB Compression Point 
Vos = 9 V, ID < 125 mA, f = 7.2 GHz 
f = 8.4 GHz 
Vos =9 V, ID < 275 mA, f = 7.2 GHz 
f = 8.4 GHz 
Gain at 1 dB Compression Point 
Vos =9 V, lo = < 125 mA, f = 7.2 GHz 
f= 8.4 GHz 
Vos =9V, ID< 275 mA, f= 7.2 GHz 
f = 8.4 GHz 


dB 
dB 
nADD4 Power Added Efficiency 
POUT = P1dB % 


Notes: 

1. RF performance of the chip is determined by packaging and testing 10 chips per wafer. Wafer rejection criteria for standard devices is 2 rejects 
per 10 samples. See note 2. 

2. This is a production test. Devices are measured in a tuned amplifier circuit. The drain current for the NE8001 is Ip = 100 to 150 mA; for the 

NE8002 ID = 200 to 300 mA. The gate current is limited below the absolute maximum rating. 

Amplifier performance in a circuit optimized at the test frequency. 


UT - PIN 7 
NADD= “Vesxip X 100% 


RTH 
PT 








hale 





NE8001 SERIES, NE8002 SERIES 





ABSOLUTE MAXIMUM RATINGS (ta = 25°c) NE800196, NE800199 


OUTPUT POWER AND POWER ADDED 
|SYMBOLS PARAMETERS UNITS | RATINGS 


EFFICIENCY vs. INPUT POWER 
Drain to Source Voltage 


Vos =9 V 
10 < 150 mA 


























Gate to Source Voltage -- = 9 
Drain Current 3 Q 
NE800100, NE800196/99 0.85 ao < 
NE800200, NE800296/99 L 28 60 = 
5 p f=7.2&8.4GH 
Gate Current iS i ooo : 6 
NE800100, NE800196/99 mA 1.5 = 26 50 € 
NE800200, NE800296/99 mA 3 3 2 
° oa 
Channel Temperature 175 = 24 40 3 
TsTG Storage Temperature °C -65 to +175 £ = 
Oo ® 
22 30 
a. 
YPICAL PERFORMANCE CURVES ee ee 
TYPICAL PERFORMANCE CURVES (1a = 25 °c) Input Power, PIN (dBm) 
NE800296, NE800299 
| OUTPUT POWER AND POWER ADDED 
POWER DERATING CURVE EFFICIENCY vs. INPUT POWER 
6 
= NE800200 S 
ns NE800296/99 = 32 s 
oO ao 8 
< o = 
QO 4 , 30 CO -” 
r 2 o 
2 O c 
m7 a. ® 
2 28 50 ‘OG 
ra) ® b= 
ra = Ww 
® Oo 
= 2 Oo 26 40 ® 
ne) 
a B 2 
$ NE800100 ar nADD @f=72 < 
e NE8001 96/99 oe a 
a 
0 20 
0 50 100 150 200 
Case Temperature, Tc (°C) Input Power, Pin (dBm) 
OUTLINE DIMENSIONS 
NE800200 (CHIP)* PACKAGE OUTLINE 96/99 
(Units in pm) (Units in mm) 
ie .2+0. aa 
>| a .0+0.1 
4.0 MIN BOTH LEADS ee 
Cel geeste 
4. Ciel 2 4.040.1 
eb6 15.0£0.3 
eed Recommended Bonding Area. 
Die Thickness: 110 to 160 pm 5.0 MAX 





“The NE800100 has one good cell on the two-cell chip. The waffle 
pack is marked with a circle to indicate which side of the chip has 
the good cell. Both cells are good for the NE800200. 


NE8001 SERIES, NE8002 SERIES 
NE800100 SMALL SIGNAL COMMON SOURCE SCATTERING PARAMETERS 














S-MAGN AND ANGLES: 
Vos = 9 V, lo = 150 MA 
FREQUENCY $11 $12 $22 K MAG! 
(GHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) 
0.10 0.999 -7 6.07 175 0.006 84 0.57 -3 0.04 30.1 
0.20 0.995 -14 5.96 170 0.012 81 0.56 6 0.07 27.0 
0.50 0.98 -35 5.76 156 0.028 71 0.54 -15 0.09 23.1 
1.00 0.96 -66 §.25 135 0.052 52 0.51 -28 0.16 20.0 
1.50 0.92 -92 4.55 116 0.067 38 0.46 -39 0.24 18.3 
2.00 0.90 -115 3.98 100 0.076 24 0.41 -48 0.32 17.2 
2.50 0.88 -133 3.53 87 0.080 17 0.38 -54 0.36 16.4 
3.00 0.85 -149 3.20 74 0.083 9 0.36 61 0.49 15.9 
— 3.50 0.83 -162 2.68 63 0.084 2 0.34 -67 0.62 15.0 
4.00 0.81 -173 2.38 53 0.084 -4 0.33 -74 0.74 14.5 
4.50 0.81 176 2.08 43 0.083 -9 0.31 -81 0.89 14.0 
5.00 0.80 167 1.91 34 0.081 -14 0.30 -88 1.03 12.7 
5.50 0.79 159 1.75 25 0.074 -17 0.30 -94 1.27 10.6 
6.00 0.79 152 1.66 17 0.078 -16 0.30 -102 1.25 10.3 
6.50 0.79 146 1.53 10 0.079 -17 0.30 -110 1.32 9.5 
7.00 0.81 140 1.40 2 0.086 -27 0.31 -119 1.21 9.4 
7.50 0.81 134 1.30 -7 0.078 -32 0.31 -128 1.39 8.5 
8.00 0.82 129 1.22 -14 0.075 -34 0.32 -137 1.43 8.2 
8.50 0.83 124 1.13 -21 0.071 -35 0.33 -146 1.58 76 
9.00 0.83 120 1.06 -29 0.071 -36 0.35 -155 1.63 7.1 
9.50 0.84 116 1.01 -37 0.071 -37 0.37 -164 1.58 7.1 
10.00 0.84 112 0.96 -43 0.073 -40 0.39  -172 1.50 7.0 
NOTE:  S-Parameters include bond wires. 
GATE: Total 1 wire (s), 1 per bond pad, 0.0278" (705 xm) long each wire. 
DRAIN: Total 1 wire (s), 1 per bond pad, 0.0213” (540 jm) long each wire. 
SOURCE: Total 9 wire (s), 3 per source area, 0.0063" (161 zm) long each wire. 
WIRE: 0.0007" (17.8 ym) dia., gold. 
NE800200 SMALL SIGNAL COMMON SOURCE SCATTERING PARAMETERS 
a er nne nanan ———— 
S-MAGN AND ANGLES: 
Vos = 9 V, lp = 150 mA 
FREQUENCY $12 $22 K MAG! 
GHz MAG ANG MAG ANG MAG ANG MAG ANG (dB) 
0.10 0.999 -16 9.91 171 0.010 79 0.29 -13 0.04 30.1 
0.20 0.995 -31 9.48 162 0.019 73 0.28 -24 0.07 27.0 
0.50 0.96 -70 8.02 138 0.039 53 0.26 -§7 0.09 23.1 
1.00 0.92 -111 5.73 112 0.057 29 0.25 -90 0.16 20.0 
1.50 0.90 -134 4.21 95 0.062 16 0.25 -107 0.24 18.3 
2.00 0.89 -149 3.31 81 0.063 6 0.26 -116 0.32 17.2 
2.50 0.90 -159 2.76 72 0.063 2 0.28 38-121 0.36 16.4 
3.00 0.88 -167 2.42 62 0.063 -3 0.30 -125 0.49 15.9 
3.50 0.88 -173 1.98 54 0.062 -7 0.33 -129 0.62 15.0 
4.00 0.87 -178 1.73 46 0.061 -11 0.36 -133 0.74 14.5 
4.50 0.87 177 1.49 38 0.060 -14 0.39 -137 0.89 14.0 
5.00 0.87 173 1.37 31 0.058 -17 0.41 -140 1.03 12.7 
5.50 0.86 169 1.25 24 0.053 -18 0.43 -143 1.27 10.6 
6.00 0.86 165 1.18 17 0.055 -16 0.46 # -147 1.25 10.3 
6.50 0.86 162 1.08 12 0.056 -16 0.48 -150 1.32 9.5 
7.00 0.87 159 0.98 5 0.060 -24 0.51 -153 1.21 9.4 
7.50 0.87 156 0.90 -2 0.054 -28 0.53 -157 1.39 8.5 
8.00 0.88 153 0.85 8 0.052 -28 0.55 -161 1.43 8.2 
8.50 0.88 151 0.79 -13 0.049 -28 0.57 # -165 1.58 76 
9.00 0.88 148 0.73 -20 0.049 -27 0.60 -168 1.63 7.1 
9.50 0.88 146 0.70 -26 0.049 -27 0.62 # -172 1.58 7.1 
10.00 0.88 143 0.67 31 0.051 -28 063 -175 1.50 7.0 
NOTE: S-Parameters include bond wires. 
GATE: Total 2 wire (s), 1 per bond pad, 0.0278" (705 ym) long each wire. 
DRAIN: Total 2 wire (s), 1 per bond pad, 0.0213” (540 pum) long each wire. 


SOURCE: Total 9 wire (s), 3 per source area, 0.0063" (161 jum) long each wire. 


WIRE: 0.0007" (17.8 yum) dia., gold. 
. A jumper wire dwas bonded from one drain pad to the dother on the chip to prevent oscillations. 
ote: 
1. Gain Calculations: 
MAG = JS2L (kt,/K2-1) .WhenK<1,MAG=MSG. msc =-S2!L = 1+1Al*- [Sit]? - 18221? 4 ~ S11 S22 - Sat Sie 

|S12| [S12 2 S12 Sat 

MAG = Maximum Available Gain 

MSG = Maximum Stable Gain 
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NE8001 SERIES, NE8002 SERIES 


NE800196 SMALL SIGNAL COMMON SOURCE SCATTERING PARAMETERS 





S-MAGN AND ANGLES: 
Vos =9 V, lp = 150 mA 
FREQUENCY $11 $21 $12 $22 K MAG" 
(GHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) 
2.00 .90 -149 2.55 67 04 11 49 -67 54 17.9 
3.00 87 -167 2.03 41 04 8 52 -93 .88 17.0 
4.00 82 177 1.97 12 04 5 57 -116 1.09 15.1 
5.00 61 152 2.25 -23 05 -4 66 -138 1.32 13.1 
6.00 18 -73 2.61 -89 .06 -53 .80 -164 1.26 13.5 
7.00 85 -131 1.36 -165 02 -158 71 170 1.98 12.6 
8.00 .96 -153 69 167 04 104 66 155 .94 12.7 
9.00 .98 -165 43 137 07 78 61 135 64 8.2 
10.00 — 1.0 -174 .33 106 11 59 62 112 47 4.9 


NE800296 SMALL SIGNAL COMMON SOURCE SCATTERING PARAMETERS 


S-MAGN AND ANGLES: 
Vos = 9 V, ID = 300 mA 





FREQUENCY S11 sat —_ $2 S22 K MAG" 
(GHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) 
2.00 .86 -159 2.71 66 05 23 26 = -122 J7 17.6 
3.00 82 -172 2.05 44 05 24 33 = -133 1.18 13.4 
4.00 .80 177 1.85 21 06 23 39 = -143 1.09 12.8 
5.00 68 162 1.95 -3 09 20 46 -148 1.04 12.4 
6.00 .30 130 2.36 -43 12 -6 63 -158 95 13.1 
7.00 52 -91 2.13 -108 10 -62 19 174 94 13.7 
8.00 .90 -128 1.19 -156 02 -161 66 145 2.00 12.6 
9.00 .99 -147 10 166 .06 88 52 122 17 10.9 
10.00 98 -157 46 129 12 62 42 90 47 5.9 


NE800199 SMALL SIGNAL COMMON SOURCE SCATTERING PARAMETERS 


S-MAGN AND ANGLES: 
Vos = 9 V, Ip = 150 mA 











FREQUENCY S11 $21 $12 $22 K MAG! 
(GHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) 
4.00 84 -172 2.04 29 04 5 54 -114 .98 17.0 
4.50 82 180 1.90 16 04 6 57 -123 1.09 14.8 
5.00 81 171 1.83 6 04 7 .60 -131 1.07 14.9 
5.50 18 162 1.81 -6 04 9 62 -139 1.11 14.2 
6.00 14 151 1.76 -17 04 7 64 -146 1.28 12.9 
6.50 69 140 1.81 -31 05 4 67 -153 1.21 12.9 
7.00 62 122 1.88 -44 05 -7 69 -160 1.34 12.2 
7.50 54 97 2.02 -62 05 -20 72 -167 1.29 12.6 
8.00 45 60 2.04 -83 05 -45 72 -175 1.68 11.4 
NE800299 SMALL SIGNAL COMMON SOURCE SCATTERING PARAMETERS 
S-MAGN AND ANGLES: 
Vos = 9 V, ID = 300 mA 
FREQUENCY 
(GHz) $11 $21 $12 $22 K MAG! 
MAG ANG MAG ANG MAG ANG MAG ANG (dB) 
4.00 80 175 1.85 25 06 23 .40 -151 1.06 13.2 
5.00 T7 162 1.66 6 .08 25 45 -162 1.06 11.9 
6.00 72 145 1.61 -16 10 20 .50 -172 91 12.2 
7.00 64 118 1.65 -42 13 8 56 178 77 11.1 
8.00 54 69 1.73 -72 16 -14 64 163 62 10.3 
9.00 58 0 1.61 -113 16 -49 .66 138 .66 10.1 
10.00 15 -49 1.41 -153 12 -85 67 107 58 10.8 
11.00 84 -83 1.03 167 06 -141 65 70 1.00 12.4 
12.00 84 -105 74 128 07 113 67 33 1.35 7.1 
Note: 


1. Gain Calculations: é : ; : 
MAG = -S2!L (kt,/K?-1) .WhenKs1,MAG=MSG. MSG=-S2L x = T+1AI’- Si]? - [S22]? 4 S11 So9- Sar Ste 
S12| |S12| 2 Si2 Sai 
MAG = Maximum Available Gain 
MSG = Maximum Stable Gain 9-11 





NEC NE8O04 


C-BAND POWER GaAs MESFET SERIES 








FEATURES 
NE800495-X 


CLASS A OPERATION $212 vs FREQUENCY 
e HIGH EFFICIENCY: napvb = 35% TYP 
¢ BROADBAND CAPABILITY 


¢ AVAILABILITY: 
Chip 
Hermetic Package 


PARTIALLY MATCHED INPUT FOR PACKAGED 
DEVICES 


¢ PROVEN RELIABILITY 





S212 (dB) 


DESCRIPTION 


The NE800495 power GaAs FET covers the 3.5 to 8.5 GHz 
frequency range with five different Class A, 2 W partially 
matched devices. Each packaged device has an input lumped 
element matching network. 





10 20 30 40 50 60 70 80 9.0 10.0 
Frequency (GHz) . 


The NE800400 is the four-cell recessed gate chip used in "95" 
package. Recommended bias is 8 to 9 volts for CW opera- 
tions and up to 13 volts for pulsed operation. 


ELECTRICAL CHARACTERISTICS (ta = 25°c) 


PART NUMBER NE800400! NE800495-4,5 NE800495-6,7 
PACKAGE OUTLINE — 00 (CHIP) 95 95 
SYMBOLS PARAMETERS AND CONDITIONS 
Saturated Drain Current at 
Vos = 2.5 V, Vas =0 
Vp Pinch-off Voltage at 

Vos =2.5V,lo=8mA 
Transconductance at 
Vos =3 V, 1D =0.4mA 

Thermal Resistance (Channel-to-Case) 


Total Power Dissipation 


Power Output at Test Point 
PIN = 25 dBm, Vps = 9 V, lb< 600 mA 
PIN = 26 dBm,VDs =9 V, ID < 600 mA 
Pin = 26.5 dBm, Vps = 9 V, lo < 600 mA 


Output Power at 1 dB Compression 
Point, Vos = 9 V, IDb< 600 mA 
















NE800495-8 











e |e | lap le fs [8 


rele 
ref 
Toke 


xt 2. tut bo) 
av] | fol | fo 
Notes: 


1. Four-cell chip: all cells are good. RF performance of the chip is determined by packaging 10 chips per wafer. Wafer rejection criteria for 
standard devices are 2 rejects per 10 samples. 

2. This is production test. Devices are measured in broadband amplifier circuit with the drain current between 400 to 700 mA. The gate current is 
limited to 10 mA max. Test frequencies are: -4 @ 4.2 GHz, -5 @ 5 GHz, -6 @ 6.5 GHZ, -7 @ 7.2 GHz, -8 @ 8.4 GHz. 

3. Amplifier dalla in a circuit optimized at the test frequency. 


4, NADD = aor X 100% 


pi | le tT + is fe 
fee fe fe [fa fe fe fs 
| tt eel ie ie 
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NE8004 SERIES 





ABSOLUTE MAXIMUM RATINGS (ta = 25°c) 


SYMBOLS PARAMETERS UNITS RATINGS 
V Drain to Source Voltage V 
Gate to Source Voltage 


| Vos _| pv {[ am 
pe Ste 
Soe. kL 
ae po [= 





Gate Current 
TcH Channel Temperature 
Storage Temperature -65 to +175 


OUTLINE DIMENSIONS AND HANDLING 


PACKAGE OUTLINE 95 









2.5£0.3 
PLACES 





SELECTION CHART 


TYPICAL PERFORMANCE 
PART PiaB FREQUENCY 
NUMBER RANGE 
(WATTS) 


[Necsooao | 2 | 260 -| 7 
|NEsoo495-4 | 2 | 35045 | 75 
[NEgoo4s5-5 | 2 | 4555 =| 75 


a 
me 7 ae a 
rnesooieee [18 | 7swes | 65 


TYPICAL PERFORMANCE CURVE 
POWER DERATING CURVE 
















NE800400 
NE800495 


Total Power Dissipation, PT (W) 





0 50 100 150 200 


NE800400 (CHIP) 








0.7+0.1 

SOU ! 
5,940.2 

og 18.080.5 
0.1 o2 ae | 
2,140.15 4.5 MAX 
02 MAX le-7.240.2—o An 
eee Recommended Bonding Area. 
DIE ATTACHMENT 


Die attach can be accomplished with either Au-Ge (390+10°C) or 
Au-Sn (290 + 10°C) preforms in a forming gas environment. Epoxy 
die attach is not recommended. 


BONDING 

Gate and drain bonding wires should be minimum length, semi-hard 
fold wire (3-8% elongation) 30 microns or less in diameter. The 
source should be connected with gold ribbon or mesh. 


Bonding should be performed with a wedge tip that has a taper of 
approximately 15°. Die attach and bonding time should be kept to a 
minimum. As a general rule, the bonding operation should be kept 
within a 300°C - 10 minute curve. If longer periods are required, the 
temperature should be lowered. 


Die Thickness: 140 mm 
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PRECAUTIONS 

The user must operate in a clean, dry environment. The chip 
channel is glassivated for mechanical protection only and does not 
preciude the necessity of a clean environment. 


The bonding equipment should be periodically checked for sources 
of surge voltage and should be properly grounded at all times. All 
test and handling equipment should be grounded to minimize the 
possibilities of static discharge. 


See AN-1001 Recommended Handling Procedure for Microwave 
Transistor & MMIC Chips for additional infromation. 





NE8004 SERIES 





BIASING PROCEDURE 
RFTESTCIRCUIT The proper bias sequence is to. 
GATE S1 S2 DRAIN completely deplete the channel 


BIAS prior to application of the drain 
Sue R iG VDS =9V voltage. Next, decrease the gate 
SOURCE a ID = 500 mA voltage to obtain the required 
drain current. This bias sequence 
T 50 will prevent GUNN domains 
from forming in Power GaAs 
20dB FETs. Turn on the power supply. 
DIRECTIONAL —) Tee 
COUPLER Turn on S1 and S2. Apply 
Vas = -5, then apply Vos = 9 V. 
Decrease Vas to obtain the 
required drain current, lb. Apply 
the RF input and adjust the gate 
voltage to maintain the desired 


drain current. Do not exceed a 
POWER 30 dB 
10 dB POWER gate current of 10 mA 
ATTN. METER METER ATTN. (IG = 10 mA max). 


TYPICAL SMALL SIGNAL COMMON SOURCE SCATTERING PARAMETERS 

















NE8004001 
Coordinates in Ohms 
“50 Frequency in GHz “90° 
(Vos = 9 V, Ips = 600 mA) 
S-MAGN AND ANGLES: 
Vps = 9 V, Ips = 600 mA 
FREQUENCY $11 $21 S12 $22 K MAG (dB)2 
(GHz) MAG ANG MAG ANG MAG ANG MAG ANG 

10 .99 -35 14.05 161 014 69 14 -125 04 30.05 
.20 97 -64 12.20 145 025 56 23 -133 07 26.96 
.50 94 -115 7.66 115 .037 30 7 -150 09 23.13 
1.0 93 -147 4.35 94 043 11 42 -160 16 20.04 
1.5 92 -159 2.96 81 .044 3 44 -161 24 18.32 
2.0 92 -166 2.25 71 043 -4 .46 -161 32 17.19 
2.5 .93 -171 1.83 63 .042 -7 48 -160 36 16.44 
3.0 92 -175 1.59 56 041 -10 50 -160 49 15.87 
3.5 92 -177 1.28 48 .040 -13 54 -160 62 15.03 
4.0 92 -180 1.11 41 .039 -15 56 -160 74 14.52 
45 .92 178 94 35 .038 -18 59 -161 89 13.98 
5.0 92 176 86 28 .036 -20 62 -162 1.03 12.74 
5.5 92 174 78 22 .033 -20 64 -163 1.27 10.63 
6.0 92 172 73 16 034 -17. .66 -165 1.25 10.28 
6.5 92 171 66 12 034 -16 68 -166 1.32 9.48 
7.0 92 170 .60 6 .037 -23 70 -167 1.21 9.39 
75 92 168 55 0 .033 -26 72 -169 1.39 8.48 
8.0 .93 167 51 -5 .031 -25 74 -171 1.43 8.22 
8.5 93 165 47 -9 .029 -24 76 -172 1.58 7.57 
9.0 .93 164 43 -15 .029 -22 J7 -174 1.63 7.09 
9.5 .93 163 41 -20 .029 -21 78 -176 1.58 7.07 
10.0 93 161 39 -23 .030 -21 .80 -177 1.50 7.01 

Note: 

1. S-Parameters include bond wires. 2. Gain Calculations: 


GATE: Total 4 wire (s), 1 per bond pad, 0.0278" (705 jum) long each wire. MAG = [S21] (K+. [K2. 1) . When K <1, MAG =MSG. 
DRAIN: Total 4 wire (s), 1 per bond pad, 0.0213" (540 jm) long each wire. [S12 


; ; " 2 2 

SOURCE: Total 15 wire (s), 3 per source area, 0.0063" (161 pm) long each mse = 1821 «= 1+1Al?- [S11]? - 1822]? 4 _ g44 go. Sos S30 
wire. [S12 2 S12 Sat 

WIRE: 0.0007" (17.8 um) dia., gold. 2-14 


NE8004 SERIES 





TYPICAL SMALL SIGNAL COMMON SOURCE SCATTERING PARAMETERS 





NE800495-4 
Coordinates in Ohms 
Frequency in GHz 
(Vos = 9 V, Ips = 600 mA) 





S-MAGN AND ANGLES: 
VDS =9 V, IDS = 600 mA 
FREQUENCY —_ sn Sa __ S22 _ saz K MAG (dB)! 
(GHz) MAG ANG MAG ANG MAG ANG MAG ANG 
10 .99 -59 14.31 147 .009 65 19 -146 .08 32.2 
20 96 -98 10.72 126 017 46 25 -151 16 28.0 
50 93 -144 5.43 98 025 28 31 -161 42 23.4 
1.0 94 -167 3.03 77 028 26 34 -164 55 20.3 
1.5 94 -180 2.24 60 031 27 .36 -162 66 18.6 
2.0 92 172 1.86 45 036 29 41 -163 .88 17.1 
2.5 89 164 1.66 32 041 28 43 -164 1.08 14.4 
3.0 84 156 1.70 16 .048 26 47 -161 1.16 13.0 
3.2 83 153 1.71 10 .050 24 49 -160 1.15 13.0 
3.4 79 149 1.75 1 .053 18 52 -160 1.16 12.8 
3.6 13 146 1.80 -7 055 13 55 -159 1.36 11.6 
3.8 71 144 2.08 -16 .056 7 59 -159 1.02 14.9 
4.0 64 140 2.23 -27 054 -1 65 -160 1.04 14.8 
4.2 54 139 2.36 -42 .050 -14 73 -162 1.16 14.4 
4.4 44 145 2.48 -60 .039 -32 81 -167 1.34 14.5 
46 41 162 2.51 -79 022 -58 89 -174 1.83 15.3 
48 50 175 2.37 -97 002 -147 93 177 8.95 17.5 
5.0 64 176 2.08 -116 025 132 93 169 34 19.2 
5.5 84 161 1.42 -153 045 88 82 154 14 15.0 
6.0 92 146 95 178 .080 67 73 145 04 10.7 
6.5 96 130 70 151 144 49 66 138 05 6.9 
7.0 95 114 56 128 .176 38 61 131 26 5.0 
7.5 92 95 50 101 215 24 57 123 59 3.7 
8.0 93 73 46 73 257 8 52 113 60 2.6 
Note: 


1. Gain Calculations: 


2 2 
maa = -S2!L «kty/K2-1) .WhenK<1,MAG=MSG. MSG =-S2tL = 1+1Al®- [St]? -1S22]" 4 - S44 S20 - Sar S12 
(S12 [S12| 2 S12 Sai 
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NE8004 SERIES 





TYPICAL SMALL SIGNAL COMMON SOURCE SCATTERING PARAMETERS 





NE800495-5 
Coordinates in Ohms 
Frequency in GHz 
(Vos = 9 V, Ips = 600 mA) 











S-MAGN AND ANGLES: 
Vos = 9 V, Ips = 600 mA 
FREQUENCY $11 S21 S12 $22 K MAG (dB)! 
(GHz) MAG ANG MAG ANG MAG ANG MAG ANG 
10 .98 -58 15.06 148 .008 63 16 -139 .08 32.6 
.20 97 -97 11.35 127 .016 48 23 -146 15 28.5 
.50 93 -143 5.75 98 025 29 .29 -159 41 23.7 
1.0 94 -166 3.19 76 .028 28 32 -162 58 20.5 
1.5 93 -179 2.33 60 .031 29 34 -161 71 18.7 
2.0 92 172 1.91 46 .036 33 39 -163 .88 17.2 
2.5 89 165 1.67 32 .042 32 42 -164 1.09 14.2 
3.0 86 157 1.63 17 .050 32 44 -161 1.07 13.5 
3.5 83 150 1.70 2 .059 26 .49 -161 95 14.6 
4.0 14 141 1.95 -17 .066 16 56 -161 88 14.7 
4.2 .68 137 2.04 -27 .065 10 61 -161 94 14.9 
44 60 134 2.18 -40 .065 0 67 -162 95 15.3 
46 51 133 2.35 -53 .060 -8 74 -165 95 15.9 
48 41 139 2.48 -68 .050 -20 81 -170 1.02 16.1 
5.0 37 156 2.48 -84 031 -31 89 -177 1.21 16.3 
5.2 44 171 2.38 -102 012 -41 94 175 1.92 17.5 
5.4 58 174 2.24 -121 .022 108 95 166 13 21.0 
5.6 71 169 2.03 -138 .040 96 88 159 11 17.0 
5.8 78 163 1.76 -153 .060 88 83 152 02 14.7 
6.0 82 157 1.47 -168 .087 76 79 147 02 12.3 
6.5 90 137 1.06 161 .136 54 72 135 04 8.9 
7.0 93 120 80 137 .179 41 65 126 12 6.5 
7.5 94 102 69 111 .231 26 61 116 20 48 
8.0 93 78 61 81 .279 9 54 103 39 3.4 
Note: 


1. Gain Calculations: 


2 2 
MAG = [S2!L (ktx/K?-1) .WhenK<1,MAG=MSG. MSG =-S2tL x= 1+1Al*- [S11]? - |S2al* 4 544 So - Soi Si2 
|S12| [S12| 2 S12 Sai 
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NE8004 SERIES 
TYPICAL SMALL SIGNAL COMMON SOURCE SCATTERING PARAMETERS 








-|50 NE800495-6 
Coordinates in Ohms 
Frequency in GHz 
(Vos = 9 V, los = 600 mA) 








S-MAGN AND ANGLES: 
Vos = 9 V, lps = 600 mA 
FREQUENCY $11 $21 $12 $22 K MAG (dB)! 
(GHz) MAG ANG MAG ANG MAG ANG MAG ANG 

10 98 -62 14.81 146 010 61 21 -148 12 31.8 

20 96 -100 10.95 125 017 45 .28 -153 16 28.1 

50 93 -146 5.45 97 024 27 34 -164 41 23.5 

1.0 94 -169 3.00 76 028 26 36 -166 57 20.3 

1.5 94 178 2.15 61 031 30 38 -165 67 18.4 

2.0 93 170 1.74 46 036 34 42 -168 87 16.9 

2.5 91 162 1.47 33 042 35 44 -169 1.02 14.5 

3.0 89 154 1.39 21 050 35 46 -170 1.07 12.8 

3.5 87 147 1.35 6 059 30 49 -171 .99 13.6 

40 84 136 1.44 -8 070 26 52 -172 84 13.1 

45 79 124 1.50 -25 079 18 55 -174 86 12.8 

5.0 71 109 1.68 -44 088 9 61 -176 76 12.8 

5.2 65 101 1.74 -52 .090 3 65 -177 76 12.9 

5.4 59 93 1.86 -63 .093 -3 69 -179 71 13.0 

5.6 52 85 2.01 -74 .092 -10 73 179 65 13.4 

5.8 43 75 2.17 -86 .087 -15 78 176 61 13.9 

6.0 32 65 2.22 -99 .078 -24 84 172 58 14.6 

6.2 21 59 2.26 -114 .066 -31 89 166 56 15.4 

6.4 10 66 2.30 -128 051 -35 93 160 53 16.6 

6.6 07 137 2.28 -143 031 -23 97 152 49 18.6 

6.8 16 157 2.28 -157 023 27 99 145 23 19.9 

7.0 25 148 2.27 -174 042 50 98 137 08 17.3 

7.5 41 107 2.04 149 .126 37 94 116 01 12.1 

8.0 54 56 1.81 108 .192 12 83 95 10 9.8 

8.5 66 2 1.46 68 233 -18 66 73 25 8.0 

9.0 77 -43 1.08 32 217 -48 50 53 45 7.0 

9.5 85 -75 78 1 .183 -70 39 37 59 6.3 

10.0 91 -98 59 -23 .140 -85 35 19 67 6.2 

Note: 


1. Gain Calculations: 


2 2 
mac = 4S2tL (kt\/K?-1) .WhenK<1,MAG=MSG. MSG=-S2L x = T+1Al’- [S11]? -|S22" 4 g14 So- Sot Si 
(S12| |S12| 2 Si2 Sai 
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NE8004 SERIES 
TYPICAL SMALL SIGNAL COMMON SOURCE SCATTERING PARAMETERS 








NE800495-7 
Coordinates in Ohms 
Frequency in GHz 
(Vos = 9 V, los = 600 mA) 


S-MAGN AND ANGLES: 
Vos = 9 V, Ips = 600 mA 
FREQUENCY sn sa __ —Si2— __—S2_ K MAG (dB)! 
(GHZ) MAG ANG MAG ANG MAG ANG MAG ANG 
10 99 -56 13.40 149 008 65 17 -147 .07 32.2 
20 97 -94 10.27 128 015 50 23 -150 14 28.3 
50 94 -141 5.30 99 023 29 .29 -159 42 23.5 
1.0 95 -165 2.92 77 027 26 33 -161 55 20.4 
1.5 95 -179 2.10 61 028 29 36 -159 63 18.7 
2.0 94 172 1.69 47 032 34 41 -162 .80 17.2 
2.5 92 164 1.43 34 038 37 44 -163 .98 15.8 
3.0 91 156 1.35 21 044 37 47 -164 .98 14.8 
3.5 89 147 1.29 7 .053 35 51 -166 .98 13.9 
4.0 85 138 1.36 -7 .063 32 54 -167 95 13.4 
45 81 126 1.43 -22 .075 26 57 -169 84 12.8 
5.0 74 110 1.63 -40 .086 18 63 -171 69 12.7 
5.5 60 90 1.88 -64 .094 3 72 -175 57 13.0 
6.0 37 62 2.21 -94 .084 -15 85 177 44 14.2 
6.2 26 49 2.28 -108 .074 -22 89 172 41 14.9 
6.4 14 35 2.35 -122 .060 -28 95 166 31 15.9 
6.6 01 20 2.38 -138 041 -22 98 159 26 17.7 
6.8 10 -175 2.40 -153 .030 15 99 152 22 19.0 
7.0 20 166 2.38 -170 .040 50 99 144 04 17.7 
7.2 29 147 2.34 175 .065 54 98 135 02 15.6 
7.4 36 126 2.30 158 115 48 96 126 02 13.0 
76 43 104 2.26 143 .153 39 93 117 02 11.7 
7.8 48 80 2.16 125 .187 27 91 108 02 10.6 
8.0 53 54 2.03 108 213 14 84 97 07 9.8 
8.5 66 -8 1.60 62 .252 -20 61 73 27 8.0 
9.0 77 -54 1.11 27 222 -50 41 55 52 7.0 
9.5 87 -85 79 -5 .180 -70 31 46 64 6.4 
10.0 92 -108 57 -29 .140 -85 30 30 68 6.1 
Note: 


1. Gain Calculations: 


2 2 
MAG = et (Kt\/K?-1) .WhenK <1, MAG = MSG. msc = Ke LHLALE: [Sif? - [S2al* A = Su * [S22]? 4 = S11 Soo - Sor S12 
12 0921 
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NE8004 SERIES 





TYPICAL SMALL SIGNAL COMMON SOURCE SCATTERING PARAMETERS 





NE800495-8 
Coordinates in Ohms 
Frequency in GHz 
(Vps = 9 V, los = 600 mA) 








S-MAGN AND ANGLES: 
Vos = 9 V, lps = 600 mA 
FREQUENCY $11 $21 $12 $22 K MAG 
(GHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB)! 
10 99 -54 12.92 150 009 66 18 -148 09 31.4 
20 97 -91 10.00 129 017 50 24 -150 15 27.8 
50 94 -140 5.23 100 .026 28 31 -160 38 23.1 
1.0 94 -165 2.89 78 .028 23 34 -162 50 20.1 
1.5 94 -179 2.06 62 .030 26 37 -161 66 18.4 
2.0 92 174 1.64 48 .033 23 42 -164 98 17.0 
2.5 92 166 1.37 35 .037 33 45 -164 1.15 13.4 
3.0 91 159 1.27 24 044 36 48 -166 1.11 12.7 
3.5 90 152 1.20 10 .050 36 51 -168 1.03 12.8 
40 87 143 1.23 -2 .062 32 54 -170 87 12.9 
45 84 132 1.23 -16 072 28 56 -174 91 12.3 
5.0 79 119 1.33 -31 .085 22 60 -177 80 11.9 
5.5 71 102 1.49 -49 099 10 64 -180 70 11.8 
6.0 59 78 1.72 -72 105 -4 72 175 62 12.2 
6.5 39 40 1.87 -101 103 -23 80 167 63 12.6 
7.0 26 -25 2.04 -130 .070 -42 89 154 64 14.6 
7.2 25 -61 2.05 -142 052 -47 92 148 72 15.9 
7.4 28 -93 2.03 -157 .030 -43 94 140 1.06 16.8 
76 32 -119 2.03 -168 .012 16 94 133 2.46 15.4 
7.8 36 -140 2.02 177 038 59 94 126 19 17.2 
8.0 39 -159 2.04 163 069 59 94 118 46 14.7 
8.2 41 -177 2.03 150 105 50 94 108 36 12.9 
8.4 41 164 1.99 136 141 43 91 99 .36 11.5 
8.6 39 144 1.96 121 173 34 .88 88 39 10.5 
8.8 36 121 1.90 106 206 22 83 76 43 9.7 
9.0 33 94 1.84 90 233 9 78 64 49 9.0 
9.5 36 15 1.60 50 279 -20 64 34 58 76 
10.0 51 -38 1.28 17 283 -48 51 5 68 6.6 
Note: 


1. Gain Calculations: 


2 2 
mac = S2tL (kt \/K2-1) .WhenK<1, MAG=MSG. MSG = -S2!L «= 1+1Al*- [S11]? -[Seal" 4 S11 S22- Sar S12 
[S12 [S12 2 S12 Sai 
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N EC. Ku-BAND MEDIUM NE9000 SERIES 


POWER GaAs MESFET | Neos comes 








FEATURES 


e CLASS A OPERATION TYPICAL LINEAR GAIN vs. FREQUENCY 


¢ HIGH OUTPUT POWER 24 
PouT = 26.5 dBm 
GidB = 7dB 21 


e HIGH POWER ADDED EFFICIENCY 


DESCRIPTION 


The NE9000, NE9001, and NE9002 are 0.5 micron recessed 
gate medium power GaAs FETs for commercial and space 
amplifier and oscillator applications to 20 GHz. Chip configu- 
rations available are: the NE900000 a one cell die of 400 um 9 
gate width the NE900100, a one cell die of 750 umgate width, 
and the NE900200, a two celldie of 1500 um total gate width. 
The series is available in chip form or a variety of hermetic 
ceramic packages. The NE900000, NE900100, andNE900200 3 
are standard die without wraparound source metallization, 

while the NE900000G, NE900100G, and NE900200G have 

wraparound source metallization. Frequency (GHz) 


Linear Gain (dB) 





ELECTRICAL CHARACTERISTICS (ta = 25°c) 























NE900000 
NE900000G NE900100G 

NE900089A NE900075 NE900175 
ALAAGE UG Sial-= 


SYA JU (CIF JU (CRIP). fs 
SYMBOLS| PARAMETERS AND CONDITIONS [UNITS [wnt [TYP [MAX MIN [ TYP [MAX] MIN [ THE 


Saturated Drain Current at 
Vbs = 2.5 V, Vas =0 mA 


Pinch-off Voltage at Vos = 2.5 V, 
lps =2.5mA 

lps =5mA 
los = 10mA 


Transconductance at Vps = 2.5 V, 
IDs = 50 mA 
los = 90 mA 
IDs = 180 mA 


RTH(C-6) |Thermal Resistance (Channelto-Case) | cw| | | 10 | | [tao [| 10 | 
pw} of fos} | fost tT [1s ” 


PART NUMBER NE900100 NE900200 
NE900200G 


NE900275 

























Vp 










PT Total Power Dissipation 
PTEST 










Power Output at Test Point 
Pin = 11 dBm, Vobs = BV, ID = 50mA, 

f = 8 GHz 

PIN = 12 dBm,VDs = 8V, ID = 50mA 

f = 14.5 GHz 

PIN = 15 dBm, VoDs = 8V, ID = 90mA 

f = 14.5 GHz 

PIN = 19 dBm, Vos = 8 V, ID = 180 mA, 
f=145 


oon Power at 1 dB Compression 
oint, 

Vos = 8 V, ID = 500 mA, f = 8 GHz 
Vos = 8 V, ID = 50 mA, f = 14.5 GHz 
Vos = 8 V, ID = 90 mA, f = 14.5 GHz 
Vos = 8 V, ID = 180 mA, f = 14.5 GHz 


Gain at 1 dB Compression Point 
Vos = 8 V, ID = 50 mA, f = 8 GHz 
Vos = 8 V, ID = 50 mA, f = 14.5 GHz 
Vos = 8 V, ID = 90 mA, f = 14.5 GHz 
Vos = 8 V, ID = 180 mA, f = 14.5 GHz 











geese 





P1dB 



















NADD4 


Aaa 
Owa 
ie 
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NE9000, NE9001, NE9002 SERIES 





ABSOLUTE MAXIMUM RATINGS (1a = 25°c) POWER DERATING CURVE 


PARAMETERS UNITS RATINGS : 
Drain to Source Voltage 


he ae 


Drain Current 
NE900000, NE900075/89 mA 


150 
NE900100, NE900175 mA 300 
NE900200, NE900275 mA 600 


Gate Current 

NE900000, NE900075/89 mA 
NE900100, NE900175 mA 
NE900200, NE900275 mA 


Total Power Dissipation, PT (W) 





0 50 100 50 
OUTLINE DIMENSIONS a 
—— Case Temperature, TA (°C) 
PACKAGE OUTLINE 75 
at0ts aes eae PACKAGE OUTLINE 89A 






SOURCE 2.034 0.2 4.0 MIN (ALL LEADS) 


| 2.7403 ek 
aes mn © 
3.0 MIN BOTH 0.51 


LEADS Ce 7 


NE900000 (CHIP) | poo 
(Units in pum) 0.1 





NE900100/NE900200 (CHIP)* 
(Units in pm) 





Die Thickness: 110 to 160 pm 
Recommended Bonding Area. 
Glassivated Area 

Plated Wraparound (Optional) 





HANDLING PRECAUTIONS 


DIE ATTACHMENT 

Die attach can be accomplished with Au-Ge (390 + 10°C) preforms in temperature should be lowered. 

a forming gas environment. Epoxy die attach is not recommended. PRECAUTIONS 

BONDING The user must operate in a clean, dry environment. The chip channel 


is glassivated for mechanical prpotection only and does not preclude 


Gate and drain bonding wires should be semi-hard gold wire (3 to 8% : : 
the necessity of a clean enviironment. 


elongation) 30 microns or less in diameter. 


Bonding should be performed with a wedge tip that has a taper of The bonding equipment should be periodically checked for sources of 
approximately 15°. Die attach and bonding time should be kept to a surge voltage and should be properly grounded at all times. In fact, all 
minimum. As ageneral rule, the bonding operation should be kept within test and handling equipment should be grounded to minimize th 
a 300°C to 10 minute curve. If longer periods are required, the possibilities of static discharge. 
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NE9000, NE9001, NE9002 SERIES 
SS 


NE900000 TYPICAL SMALL SIGNAL SCATTERING PARAMETERS 





S-MAGN AND ANGLES: 
Vos = 8 V, ID = 50 mA 
FREQUENCY 
(MHz) eens. eee eee eee). ee ee 
MAG ANG MAG ANG MAG ANG MAG ANG 
2000 96 -42 3.00 148 04 69 .80 -11 
3000 90 -59 2.71 136 04 66 18 -12 
4000 87 -73 2.48 125 05 62 16 -13 
5000 85 -85 2.28 114 06 58 14 -17 
6000 82 -94 2.10 105 06 55 72 -20 
7000 79 -103 1.94 96 07 53 71 -24 
8000 7§ -112 1.79 88 07 52 70 -28 
9000 73 -120 1.64 80 07 52 70 -32 
10000 72 -128 1.51 73 07 53 70 -34 
11000 71 -134 1.38 67 07 55 71 -36 
12000 12 -140 1.27 62 07 58 71 -38 
13000 13 -144 1.17 58 07 63 71 -39 
14000 14 -147 1.09 54 07 69 71 -40 
15000 15 -149 1.04 51 08 74 71 -41 
16000 14 -151 1.01 48 .09 78 70 -43 
17000 71 -152 1.03 45 10 81 69 -47 
18000 65 -155 1.10 40 11 82 68 -53 


NE900100 TYPICAL SMALL SIGNAL SCATTERING PARAMETERS 





S-MAGN AND ANGLES: 
VDS =8 V, ID =90 mA 
FREQUENCY 
(MHz) S11 S21 S12 S22 
MAG ANG MAG ANG MAG ANG MAG ANG 
2000 91 -63 4.54 137 05 63 47 -26 
3000 82 -81 3.70 124 05 55 46 -33 
4000 77 -97 3.14 111 06 51 44 -38 
5000 75 -110 2.75 100 06 48 43 -43 
6000 74 -120 2.44 91 07 47 41 -47 
7000 74 -129 2.17 83 07 48 40 -53 
8000 73 -135 1.93 77 07 49 39 -58 
9000 72 -141 1.70 71 07 52 39 -64 
10000 72 -145 1.50 67 07 55 40 -70 
11000 72 -148 1.34 62 07 60 41 -76 
12000 72 -150 1.21 58 07 65 43 -81 
13000 73 -152 1.13 55 08 70 46 -86 
14000 73 -153 1.08 51 08 74 47 -90 
15000 74 -155 1.05 48 09 78 49 -94 
16000 73 -157 1.03 44 10 80 49 -98 
17000 71 -161 1.00 41 12 82 46 -102 
18000 67 -167 93 36 13 82 41 -109 
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N EC NE9004 


Ku-BAND POWER GaAs MESFET SERIES 











FEATURES 
NE900474-13, -15 
CLASS A OPERATION OUTPUT POWER AND POWER ADDED 


HIGH POWER ADDED EFFICIENCY EFFICIENCY vs. INPUT POWER 
» EMPLOYS P.H.S. (PLATED HEAT SINK) AND VIA 
HOLE GROUNDING 
» BROAD BANDWIDTH 
. INPUT OF PACKAGED DEVICE PARTIALLY MATCHED 
To 502 
» AVAILABILITY: 
Hermetic Package 
Chip 


DESCRIPTION 


a Pai ZT 
The NE9004 is a0.5 micron recessed gate GaAs power FET ie am 
for commercial and space amplifier and oscillator applica- iy Z| 
tions to 20 GHz. This device is part of the NE900 series of Ku- Pf py 
Band power transistors which includes the NE9000, NE9001 
and NE9002. es a2 
The NE9004 is a four cell die of 3000 ym total gate width 
incorporating wrap-around source metallization and via hole 
source grounding for superior RF and thermal performance. 
The device is available in chip form and in a hermetic ceramic 
package. The series is space qualified. 


Vos «8 V 





Output Power, PouT (dBm) 


Power Added Efficiency, nADD (%) 





Input Power, PIN (dBm) 


ELECTRICAL CHARACTERISTICS (ta = 25°c) 


PART NUMBER NE900400G 
NE900474-13 NE900474-15 
PACKAGE OUTLINE 00 (CHIP), 74 74 


SYMBOLS PARAMETERS AND CONDITIONS 


Output Power at Test Point 
Pin = 25.0 dBm, Vbs = 8 V, ID = 450 mA, f = 13.5 GHz 
PIN = 25.5 dBm, Vos = 8 V, ID = 450 mA, f = 15.2 GHz 


Output Power at 1 dB Compression Point 
Vos = 8 V, ID = 450 mA, f = 13.5 GHz 
Vos = 8 V, ID = 450 mA, f = 15.2 GHz 


Gain at 1 dB Compression Point 
Vos = 8 V, ID = 450 mA, f = 13.5 GHz 
Vos = 8 V, ID = 450 mA, f = 15.2 GHz 


Power Added Efficiency 
Vos = 8 V, ID = 450 mA, f = 13.5 GHz 
Vos = 8 V, ID = 450 mA, f = 15.2 GHz 





a 
| 1200 | 
5 
a 
| 20 


Note: Pout - PIN 
1. NADD= “oxi X 100% 
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NE9004 SERIES 
ABSOLUTE MAXIMUM RATINGS (ta -25°c) SELECTION CHART 


[—rarawerens — | ors 
ew oaooron | mn 
Te [ecm ok 








PART 
NUMBER 







NE900400G1 
NE900474-13 
NE900474-15 








NE9004G 
-150 Coordinates in Ohms -00° 
Frequency in MHz 
(Vos = 8 V, Ios = 450 mA) 


Note: S-Parameters include bond wires. 
Gate: Total 4 wire (s), 1 per bond pad, 0.0134" (340 jum) long each wire. 
Drain: Total 4 wire (s), 1 per bond pad, 0.0104" (264 um) long each wire. 
Source: No bond wires. Gold plated wraparound to back side of chip. 
Wire: 0.0007" (17.8 um) diameter, gold. 





S-MAGN AND PHASE: 


Vos = 8 V, ID = 450 mA ——_______>E 
FREQUENCY 





(MHz) $11 _ sa _— Sz __—S2z_ K MAG" 
MAG ANG MAG ANG MAG ANG MAG ANG (dB) 
2000 0.92 -138 3.56 97 0.051 16 0.36 -146 0.180 18 
3000 0.92 -151 2.47 81 0.050 7 0.39 -148 0.254 17 
4000 0.92 -159 1.85 69 0.050 1 0.44 #-148 0.328 16 
5000 0.92 -164 1.46 60 0.049 -4 0.48 -149 0.403 15 
6000 0.92 -168 1.21 52 0.050 -4 0.53 -149 0.444 14 
7000 0.92 -171 1.03 45 0.047 -12 0.57 -151 0.552 13 
8000 0.92 -172 0.90 37 0.045 -13 0.61 -152 0.622 13 
9000 0.92 -174 0.78 29 0.041 -16 0.65 -153 0.763 13 
10000 0.93 -176 0.69 23 0.040 -17 0.69 -154 0.765 12 
11000 0.93 -179 0.62 16 0.038 -21 0.72 -155 0.844 12 
12000 0.93 179 0.56 8 0.036 -22 0.75 -156 1.040 11 
13000 0.93 178 0.49 3 0.032 -23 0.77 = - 157 1.239 9 
14000 0.93 176 0.46 -2 0.030 -25 0.79 -158 1.451 8 
15000 0.93 174 0.43 -7 0.028 -23 0.81 -159 1.577 7 
16000 0.93 173 0.39 -12 0.027 -21 0.82 -161 1.659 7 
17000 0.93 172 0.37 -16 0.025 -19 0.83 -162 1.888 6 
18000 0.93 172 0.35 -20 0.024 -17 0.83 -164 2.066 6 
19000 0.93 171 0.32 -26 0.024 -5 0.84 -166 1.960 6 
20000 0.93 171 0.30 -29 0.025 -0 0.85 -169 1.839 6 
Note: 


1. Gain Calculations: 


2 
MAG = (Kt\/ K?- 1) . When K <1, MAG = MSG. msc = -S2tL K = T+1Al- [Sti]? -|S2al? 4 11 So0- S21 Si2 


[S12] 2 Si2 Sai 
MAG = Maximum Available Gain 
MSG = Maximum Stable Gain 
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NE9004 SERIES 





CHIP DIMENSIONS AND HANDLING 





NE900400G (CHIP) 
(Units in pm) 





DIE ATTACHMENT 


Die attach can be accomplished with a Au-Ge (390 + 10°C) preform in 
a forming gas environment. Epoxy die attach is not recommended. 


BONDING 


Gate and drain bonding should be minimum length, semi-hard gold wire 
(3-8% elongation) 30 microns or less in diameter. 


Bonding should be performed with a wedge tip that has a taper of 
approximately 15°. Die attach and bonding time should be kept to a 
minimum. As ageneral rule, the bonding operation should be keptwithin 
a 300°C to 10 minute curve. If longer periods are required, the 
temperature should be lowered. 


TYPICAL PERFORMANCE CURVES 


POWER DERATING CURVES 


18 


15 


12 


Total Power Dissipation, PT (W) 
© 





0 50 100 150 200 
Case Temperature, Tc (°C) 
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Recommended Bonding Area 
Glassivated Area 


Plated Wraparound Area and Via Hole detail 


PRECAUTIONS 


The user must operate in a clean, dry environment. The chip channel 
is glassivated for mechanical protection only and does not preciude the 
necessity of a clean environment. 


The bonding equipment should be periodically checked for sources of 
surge voltage and should be properly grounded at all times. All test and 
handling equipment should be grounded to minimize the possibilities of 
static discharge. 


See AN-1001 (Recommended Handling Procedures for microwave 
transistor & MMIC chips) for additional information. 








OUTLINE DIMENSIONS 
PACKAGE OUTLINE 74 
(Units in mm) 
$1.8'0.05 GATE 
soeee SOURCE chy ae 3.0 MIN 





| 3.540.3 
: =e 


3.0 MIN BOTH 
LEADS 
+0.06 
0.1 5 o2 ————_—- 
+0.3 2.3 








L-BAND POWER GaAs MESFET | NES1417-208 


NOT RECOMMENDED FOR NEW DESIGN 





PRELIMINARY 
FEATURES 


¢ HIGH Pout 
20 W (43.0 dBm) Typical P1aB 


¢ HIGH EFFICIENCY 
44% Power Added Efficiency 


¢ HIGH LINEAR GAIN 
14 dB Typical Linear Gain 


¢ LOW IMD 
-40 dBc @ 32 dBm (SCL) 


¢ CLASS A OPERATION 
¢ PARTIAL INTERNAL MATCH 


S21, MAG vs. FREQUENCY 





Gain (dB) 





1.0 15 2.0 


DESCRIPTION Frequency, f (GHz) 


The NES1417-20B is a high performance microwave power 
GaAs FET which provides high output power, high gain, high 
efficiency and low intermodulation distortion. Its high Q match- 
ing network makes this device ideal for instantaneous band- 
widths of 80 MHz or less in the 1.4 to 1.7 GHz range. 





ELECTRICAL CHARACTERISTICS (ta - 25°c) 


PART NUMBER NEZ1417-20B 
PACKAGE OUTLINE T40 
TEST CONDITIONS | 


Vos = 10 V 
f = 1.6 GHz 
Insa = 4.0 A (RF Off 


3rd Order intermodulation Vos = 10 V, Ipsa=4A 
Distortion at fi = 1.54 GHz 
POUT = 32 dBm (SCL)? f2 = 1.55 GHz 


Vos = 1.5V 


Pinch-off Voltage, 
los = 60 mA Vbs = 2.5 V 


Thermal Resistance, 
Channel to Case 


Notes: 7 
1. P1d8: Output power at the 1 dB Gain Compression Point 
2. SCL: Single Carrier Level 
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NES1417-20B 












-7 
Channel Temperature °C 175 
Storage Temperature 5 to +175 
Total Power Dissipation | w | 100 
Note: 


1. Operation in excess of any one of these parameters may result 
in permanent damage. 

2. A thermal interface medium must be used between the bottom of 
the package and its mating surface to ensure optimum heat 
transfer. Each customer must choose the most appropriate 
method for his particular application (i.e. thermal grease, solder, 
etc.) 


MAXIMUM OPERATING LIMITS 


PART NUMBER IaRF MAX | VosMAX 
mA Vv 


Note: 
1. Ra MAX is the maximum series resistance between 
the gate supply and the FET gate. 


a ae 
| Va00 8 | 
a ee a ee 
| Tcu | Pec [175 

















OUTLINE DIMENSIONS (units in mm) 





PACKAGE OUTLINE T40 






ol Ie 1.040.1 
GATE 


2.4, 4 PLACES 


R1.2,4 PLACES 


nae 
24 | _t- 4.5 MAX 
0.2 MAX 
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TYPICAL PERFORMANCE CURVES (1a = 28°c) 


TOTAL POWER DISSIPATION 
vs. CASE TEMPERATURE 


Infinite 
Heat sink 


Power Dissipation, PT (W) 





0 2 50 75 100 125 150 175 200 


Case Temperature, Tc (°C) 


OUTPUT POWER, DRAIN AND GATE 
CURRENTS vs. INPUT POWER 





Output Power, PouT (dBm) 
8 


Bi . 
tt | IA Mics | 
f = 1.6 GHz es ee 


25 Vos = 10 V, losa = 4 / ae a ae 
26 29 32 3 


14 17 20 23 


So 
Drain/Gate Currents, IDs (A) IGs (mA) 


Input Power, Pin (dBm) 





NES1417-20B 





SMALL SIGNAL COMMON SOURCE SCATTERING PARAMETERS 1a - 25°C) 
— 








~120° 
90° 
Vos =10V,lps=4A 
FREQUENCY ss Su) S21 S12 S22 K S21 MAG! 
GHZ MAG ANG MAG ANG MAG ANG MAG ANG (dB) (dB) 
0.10 0.965 -151.0 6.183 97.5 0.004 36.8 0872 1768 0613 158 31.8 
0.20 0.972 -171.6 3.265 80.1 0.003 18.6 0.865 170.2 0.862 10.2 30.3 
0.50 0.973 164.8 1.511 47.0 0.004 -21.2 0.846 154.4 0.929 3.5 25.7 
0.70 0.966 153.7 1.300 26.3 0.006 -23.9 0.820 143.4 1.077 2.2 21.6 
0.80 0.962 148.0 1.283 15.2 0.007 -34.4 0.800 137.6 1.060 2.1 21.1 
0.90 0.953 142.4 1.309 3.3 0.008 -47.6 0.774 132.1 1.207 2.3 19.3 
1.10 0.943 130.4 1.528 -23.0 0.009 -71.3 0.719 120.7 1.296 3.6 19.0 
1.20 0.928 122.9 1.744 -38.3 0.011 -85.2 0.680 115.9 1.324 48 18.5 
1.30 0.908 114.6 2.066 -55.6 0.016 -109.2 0.643 1118 1.074 6.3 19.4 
1.40 0.888 105.8 2.656 -74.3 0.020 -131.6 0.609 109.9 1.022 8.4 20.3 
1.42 0.881 103.2 2.783 -78.4 0.021 -132.9 0.609 108.7 0.978 8.8 21.1 
1.44 0.867 99.9 2.968 -83.6 0.023 -139.6 0.609 107.5 1.008 9.4 20.5 
1.46 0.847 96.1 3.180 -88.9 0.025 -148.2 0.606 106.3 1.070 10.0 19.4 
1.48 0.830 92.7 3.360 -93.4 0.027 -153.5 0.601 105.5 1.098 105 19.0 
1.50 0.798 87.1 3.658  -101.0 0.028 -158.6 0.595 102.9 1.193 11.2 18.5 
1.52 0.769 82.2 3.917  -106.7 0.030 -166.4 0.593 100.8 1.237 11.8 18.2 
1.54 0.724 75.1 4.266 -1143 0.034 -1758 0.588 98.2 1.262 126 17.9 
1.56 0.663 66.3 4653 -1228 0.038 174.7 0.578 95.1 1.263 13.3 17.7 
1.58 0.604 58.1 4.986 -130.6 0.043 167.0 0.566 91.9 1.251 13.9 17.6 
1.60 0.490 39.9 5.492 -144.1 0.047 157.2 0.536 85.4 1.277) 14.7 17.5 
1.62 0.394 20.3 5.766 -154.4 0.051 145.8 0.494 81.0 1.299 152 17.2 
1.64 0.298 -17.0 6.008 -168.4 0.054 131.1 0.427 76.2 1.325 15.5 17.0 
1.66 0.275 -~65.4 6.064 176.7 0.056 116.1 0.345 73.7 1.350 156 16.8 
1.68 0.326 -107.0 5.967 164.7 0.057 104.3 0.274 14.3 1.338 155 16.7 
1.70 0.488 -142.5 5.470 147.5 0.054 85.9 0.188 91.7 1.369 14.7 16.4 


Note: 
1. Gain Calculations: 


2180° 






+150° 





MAG = ay (K2\/K?-1 ) . When K<1, MAG = MSG, MSG = (SL K = 


MAG = Maximum Available Gain 
MSG = Maximum Stable Gain 
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KN 


ns 


+90° 






he 
R 







Dy 


2 2 
1+ AJ*- [S11]? - [S22]? »A=S11 S2 - Sai Si2 


2 [S12 S| 








L-BAND POWER GaAs MESFET | NES1818-20B 


NOT RECOMMENDED FOR NEW DESIGN 





PRELIMINARY 


FEATURES S212, MAG vs. FREQUENCY 
- HIGH Pout _ | : 
20 W (43.0 dBm) Typical P10 


¢ HIGH EFFICIENCY 
44% Power Added Efficiency 


¢ HIGH LINEAR GAIN 





14 dB Typical Linear Gain S 
- LOW IMD 3 
-44 dBc @ 32 dBm (SCL) 


¢ CLASS A OPERATION 
¢ PARTIAL INTERNAL MATCH 





DESCRIPTION 


cantata ah 
The NES1818-20B is a high performance microwave power 
GaAs FET which provides high output power, high gain, high 
efficiency and low intermodulation distortion. Its high Q 
matching network makes this device ideal for instantaneous 
bandwidths of 60 MHz or less in the 1.7 to 1.95 GHz range. 


Frequency, f (GHz) 


ELECTRICAL CHARACTERISTICS (1 = 25°c) 


PART NUMBER 
PACKAGE OUTLINE | 





















ao es 


Power Added Efficiency @ P1dB 


i 
tos Brain CurentarPiwe ST AY 
Ta ep 


Linear Gain 
3rd Order intermodulation 
Distortion at 
Pout = 32 dBm (SCL)? 
Saturated Drain Current, 
Vas <0 V 














Vos = 10 V 
fi = 1.799GHz 
-44 f2 = 1.800 GHz 


Vos = 1.5 V 







Vos =2.5V 


Notes: 
1. P1aB: Output power at the 1 dB Gain Compression Point 
2. SCL: Single Carrier Level 


NES1818-20B 


— —_— - _ 





ABSOLUTE MAXIMUM RATINGS (ta = 25°c) 


[Vos [Drain to Source Vottage [Vv [ 15 
ae 
ake 







[veo [ate to Drain Votage 
| tos | DrainCurent = TOA 
| iGRF 





Gate Current | 120 | 
Channel Temperature 
Storage Temperature 65 to +175 


“PT2 Total Power Dissipation | we} to | 


Note: 

1. Operation in excess of any one of these parameters may result in 
permanent damage. 

2. A thermal interface medium must be used between the bottom of the 
package andits mating surface to ensure optimum heattransfer. Each 
customer must choose the mostappropriate method for his particular 
application (i.e. thermal grease, solder, etc.). 


3 
> 






oO 









MAXIMUM OPERATING LIMITS 


PART NUMBER IGRF MAX Vos MAX 
mA V 
Note: 


1. Ra MAX is the maximum series resistance between 
the gate supply and the FET gate. 













NES1818-20B 





OUTLINE DIMENSIONS (units in mm) 





PACKAGE OUTLINE T40 


2.4, 4 PLACES 


R12, 4 PLACES 
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TYPICAL PERFORMANCE CURVES 1a- 25°C) 


Power Dissipation, PT (W) 


Output Power, Pout (dBm) 


TOTAL POWER DISSIPATION vs. 
CASE TEMPERATURE 





125 150 175 200 


0 25 50 75 


100 
Case Temperature, Tc (°C) 


OUTPUT POWER, DRAIN AND GATE 
CURRENTS vs. INPUT POWER 









‘ 
titi Nh 
NETL TY 


Drain/Gate Currents, Ips (A) Ias (x10 mA) 





ey es a mea ey 
4 2 a 
2 eM lk Wak 
25 lapel Iosa= 4A aoe el iar 
2 3 ae ee a 





14 #17 20 23 
Input Power, Pin (dBm) 





NES1818-20B 





SMALL SIGNAL COMMON SOURCE SCATTERING PARAMETERS (ta = 25°c) 





Vos = 10 V,ips=4A 








FREQUENCY $11 $21 $12 $22 K $21 MAG! 
GHz MAG ANG MAG ANG MAG ANG MAG ANG (dB) (dB) 
0.10 0.963 -152.1 5.174 98.9 0.002 10.5 0.893 1753 0.659 14.2 34.1 
0.20 0.964 -172.0 2.686 83.5 0.005 0.0 0.888 169.1 0.510 8.5° 27.3 
0.50 0.961 165.1 1.211 56.7 0.005 42 0.864 152.0 1.802 1.6 18.6 
0.80 0.959 149.4 0.971 31.9 0.007 -21.6 0.836 134.7 1.729 -0.2 16.4 
0.90 0.957 144.4 0.971 23.0 0.007 -34.0 0.820 128.0 1.849 -0.2 16.1 
1.00 0.951 139.6 0.998 | 13.8 0.008 -43.3 0.802 121.4 1.873 0.0 £155 
1.20 0.943 128.1 1.153 -7.8 0.011 -68.0 - 0.733 106.5 1.579 1.2 15.7 
1.30 0.933 122.0 1.298 -20.2 0.014 -72.3 0.686 98.1 1.462 2.2 15.6 
1.40 0.920 114.9 1.542 -33.7 0.015 -89.8 0.643 88.8 1.462 3.7 16.0 
~ 4.50 0.892 107.0 1.830 -51.2 0.019 -102.1 0.547 78.3 1.622 5.2 15.2 
1.60 0.848 96.3 2.274 -70.5 0.026 -129.3 0.459 67.4 1.516 7.1 15.1 
1.70 0.758 80.8 2.983 -95.4 0.038 -153.1 0.385 53.9 1.387 9.4 15.2 
1.72 0.729 76.4 3.161 -101.5 0.040 -158.6 0.373 50.0 1.399 9.9 15.1 
1.74 0.693 71.6 3.359 -107.7 0.042 -165.5 0.364 46.1 1.444 10.5 15.0 
1.76 0.649 66.0 3.564 -114.4 0.045 -173.2 0.356 416 1.480 11.0 14.9 
1.78 0.596 59.7 3.776 -121.9 0.048 178.9 0.350 36.3 1.483 11.5 148 
1.80 0.534 52.8 4006 = -130.1 0.053 171.4 0.349 29.9 1.445 12.0 14.8 
1.82 0.454 43.3 4.221 -138.8 0.057 162.0 0.348 21.6 1.452 12.5 14.7 
1.84 0.360 31.4 4403 -148.5 0.060 152.7 0.349 11.8 1.473 12.8 145 
1.86 0.258 13.2 4.561 -158.7 0.063 142.3 0.354 0.4 1.482 13.1 14.4 
1.88 0.167 -19.6 4665 -169.4 0.065 130.8 0.360 -12.4 1.479 13.3 14.4 
1.90 0.116 -80.7 4642 179.4 0.067 118.9 0.364 -26.4 1.502 13.3 14.2 
1.92 0.205 -127.0 4.525 167.9 0.066 108.9 0.374 -41.4 1.518 13.1 140 
1.94 0.310 -152.7 4.335 156.7 0.063 98.5 0.382 -56.2 4.578 12.7 13.9 
1.96 0.416 -168.1 4.085 146.3 0.059 87.3 0.392 -70.4 1.624 12.2 13.7 
Note: 


1. Gain Calculations: 
2 
mage JS2tL (Kt/K2-1 ) . When K<1,MAG =MSG. Msc = 1S2tL x= 1+1A1?-|Sil?-|S22" 4 - S11 S22 - Sat S12 
[S12] [Si2I 2 |S12Sat| 


MAG = Maximum Available Gain 
MSG = Maximum Stable Gain 
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NJ EC NEZ4450-15D 
NEZ4450-15DD 
C-BAND POWER GaAs MESFET | NEz##50-80 


NEZ4450-4D 
NEZ4450-4DD 





OUTPUT POWER AND EFFICIENCY 
FEATURES vs. INPUT POWER 





¢ HIGH Pout 100% 
18W (42.5 dBm) Typ P1aB for NEZ4450-15D/15DD 
9W (39.5 dBm) Typ P1aB for NEZ4450-8D/8DD 


4.5W (36.5 dbm) Typ P1ds for NEZ4450-4D/4DD 


¢ HIGH EFFICIENCY 
40% nadd for 4.5W Device 
38% nadd for 93W Device 
37% nadd for 18W Device 


- LOWIMD 
-45 dBc IM3 @ 31.5 dBm Pout (S.C.L.) -15DD 
-45 dBc IM3 @ 29 dBm Pout (S.C.L.) -8DD 
-45 dBc IM3 @ 26 dBm Pout (S.C.L.) -4DD 

» CLASS A OPERATION 

- INTERNALLY MATCHED (IN/OUT) 


¢ INDUSTRY COMPATIBLE HERMETIC 
PACKAGES Input Power, Pin (dBm) 


80% 


60% 


40% 


Output Power, Pout (dBm) 


20% 


Power Added Efficiency, napp (%) 


0% 





ELECTRICAL CHARACTERISTICS (ta -25°c) 


PART NUMBER NEZ4450-4D NEZ4450-8D 
NEZ4450-4DD NEZ4450-8DD 
PACKAGE OUTLINE T-61 T-61 T-65 


SYMBOLS CHARACTERISTICS UNITS 


























| MIN | MAX. 
ID = 0.8A, RF Off dBm Vos = 10V 
ID = 1.6A,RF Off dBm f= 4.4 
ID = 4.0A, RF Off dBm to 5.1 GHz 
[moo | “Power Added ticioncy@Pie | _% | | ao} | | sl | [art] zea. 
[Drain CurentatPie | A | [ttf as] | 22|a0] [aaleo] — soohm 
[Unearcan | 8 | os fiosf [es|ios| | eo}iool 






Vps = lOV 
f1 = 4.99GHz 
f2 = 5.00 GHZ 
2 Equal Tones 














Pout = 31.5 dBm SCL2 






| los 
3rd Order Intermodulation? 
Distortion at 
Pout = 26 dBm SCL2 
Pout = 29 dBm SCL2 












Pinch Off Voltage 
IDs = 15mA 
IDs = 30mA 
los = 60mA 







Notes 

1. P1pB: Ouptut Power at the 1dB Gain Compression Point 
2. S.C.L.: Single Carrier Level 

3. Minimum Spec Applies to -XDD Option Only 
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NEZ4450-4D/4DD,-8D/8DD,-15D/15DD 





TYPICAL PERFORMANCE CURVES (TA = 25°C) 


INTERMODULATION DISTORTION OUTPUT POWER, DRAIN AND GATE 
















vs. OUTPUT POWER CURRENTS vs. INPUT POWER (-15D/DD) 
-20 
8 44 < 
8 nS ee 
-_ - ArT |. & 
§ 728 ee Aw 
a. a 
2 50 5 32 FZ Yi} i i. : 
aD 4a eee 
Y=) 
-60 ~ 
‘ 7 4nn ; 
= O 
E -70 O 23 £ 
fc 20 a} 
-80 
22 26 30 34 38 42 
Total Output Power, PouT (dBm) Input Power, Pin (dBm) 
OUTPUT POWER, DRAIN AND GATE OUTPUT POWER, DRAIN AND GATE 
CURRENTS vs. INPUT POWER (-8D/DD) CURRENTS vs. INPUT POWER (-4D/DD) 
41 = 
x < 
E e £ 
Ee 8 68 & 8 
ao = oS = 
= 3 5 <S 
3 35 g fe) [-) 
= g 5 ¥ 
5 2 5 3 g 
Ce) 5 a. 5 
: 3 r 
5 29 @ 2 ® 
& w 2 © 
s) g - 9 
26 a © 
a) ran) 
23 
16 86-19 22 25 28 31 34 14 17 20 23 26 29 «(32 
Input Power, PIN (dBm) input Power, PIN (dBm) 
ABSOLUTE MAXIMUM RATINGS (1a = 25 °c) 
SYMBOLS PARAMETERS UNITS RATINGS 
NEZ4450-4D/4DD NEZ-4450-8D/8DD NE7-4450 -15D/15DD 








Poy [lt 
ae 
7 ve00 oe ee 
os | Braincunent SPA 
| torr | [om | 
ce ee 
oe 






a ee ee eee 
a ee ee 





-7 -7 
175 175 
-65 to +175 -65 to +175 -65 to +175 
2.5 50 100 





Ww 


Note: 
1. A Thermal Interface Medium must be dused between the bottom of the package and its mating surface to ensure optimum heat transfer. 
Each customer must choose the most appropriate method for his particular application (i.e. thermal grease, solder, etc.). 


MAXIMUM OPERATING LIMITS 


PART NUMBER VDS MAX 
Vv 


NEZ-4450-4D/4DD 





* RG MAX is the maximum series resistance between the Gate Supply and the FET Gate. 
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NEZ4450-4D/4DD,-8D/8DD,-15D/15DD 


TYPICAL PERFORMANCE CURVES (Ta = 25°C) 


TOTAL POWER DISSIPATION vs. 
CASE TEMPERATURE 


4 


40 


Power Dissipation, PT (W) 





Case Temperature, Tc (°C) 


OUTLINE DIMENSIONS (units in mm) 





PACKAGE OUTLINE T-61 


GATE SIDE 
INDICATOR 
DEPRESSION 









C15, 4 PLACES 


SOURCE 


R1.6, 2 PLACES 


6.45 + 0.05 


2.5 MIN 


0.1 905 


2620.2 1.6 


PACKAGE OUTLINE T-65 


0.540.1 





C1.0,4PLACES SOURCE 


i 16.0 


0.1 905 eh 
5.0 MAX 
+ 
2.4402 1.6 | 


16.0 0.2 MAX 
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NEZ4450-4D/DD, -8D/DD, -15D/DD 





TYPICAL SMALL SIGNAL SCATTERING PARAMETERS (ta = 25°c) 








NEZ4450-4D/4DD 


S-MAGN AND ANGLES: 
Vps = 10.0 V, los = 800 mA 








FREQUENCY ee); __ Sa | eee ___ $22, $21 K MAG 
GHz MAG ANG MAG ANG MAG ANG MAG ANG (dB) (dB) 
0.1 .961 -116.2 11.641 114.8 .005 24.8 627 179.2 0.29 21.3 33.7 
0.2 .964 -149.8 6.618 94.4 007 24.1 654 175.7 0.49 16.4 29.8 
0.5 .970 177.3 2.841 62.2 .008 5.1 666 164.4 0.6 99.1 25.5 
1.0 971 150.5 1.555 22.4 .008 -6.1 675 147.8 1.12 3.8 20.8 
1.5 .961 125.8 1.187 -16.3 010 -22.0 .682 128.3 1.48 1.5 16.6 
2.0 .949 102.0 1.079 -55.1 012 -§2.2 .699 107.2 1.49 0.7 15.4 
2.5 929 74.2 1.138 -96.0 013 -91.6 698 83.6 1.75 1.1 14.4 
3.0 .907 39.2 1.410 -142.0 015 -139.5 .689 57.8 1.62 3.0 15.1 
3.5 £830 -8.9 1.937 162.5 019 144.3 657 25.8 2.24 5.7 13.8 
3.7 773 -33.7 2.221 137.5 .020 122.0 628 9.8 2.65 6.9 13.4 
3.8 .742 -47.7 2.383 124.0 023 103.5 614 0.9 2.55 75 13.3 
3.9 711 -63.6 2.579 109.3 025 92.0 595 -9.3 2.48 8.2 13.4 
4.0 685 -81.3 2.684 92.6 032 69.8 574 -21.1 2.15 8.6 13.2 
4.1 .680 -100.6 2.874 76.5 042 61.1 551 -34.2 1.60 9.2 13.8 
4.2 656 -122.2 3.000 59.7 054 31.6 «499 -46.0 1.46 9.5 13.4 
43 632 -142.8 3.114 43.5 .057 5.1 456 -57.1 1.53 9.9 13.1 
4.4 621 -162.6 3.252 27.4 056 -14.4 432 -67.1 1.59 10.2 13.1 
45 625 177.7 3.360 10.2 055 -32.7 417 -79.0 1.59 105 13.3 
46 .626 158.7 3.452 -8.0 .056 -47.9 .400 -91.9 155 108 13.5 
47 632 140.2 3.484 -25.4 .057 -65.0 389 -104.7 153 108 13.6 
48 629 122.5 3.471 -43.5 059 -79.0 375 -117.6 1.51 10.8 13.5 
49 626 105.6 3.493 -60.9 .063 -96.6 368 -129.5 146 109 13.4 
5.0 619 88.9 3.482 -78.3 064 -114.0 363 -140.1 149 108 13.2 
5.1 .606 72.2 3.458 -96.9 .068 -130.2 359 -150.1 1.48 108 13.0 
5.2 591 54.0 3.463 -115.6 .070 -148.7 357 -158.4 149 108 12.8 
Note: 


1. Gain Calculations: 


mac = 4S2iL (ki\/K2-1 ) . WhenK<1,MAG =MSG. mse = -S2tL  - 1+141?-|Si1l?- |S2a? 4 - S11 Soe - Sot S12 
(S12| [S12 2 |S12 S21] 


MAG = Maximum Available Gain 
MSG = Maximum Stable Gain 
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NEZ5964-4D/DD, -8D/DD, -15D/DD 





TYPICAL SMALL SIGNAL SCATTERING PARAMETERS (ta - 25°c) 





NEZ5964-8D/8DD 


S-MAGN AND ANGLES: 
Vos = 10.0 V, Ips = 1600 mA 








FREQUENCY $11 $12 $22 K S21 MAG 
(GHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) (dB) 
0.1 .962 -147.3 7.146 101.1 002 14.6 776 176.8 0.10 17.1 35.5 
0.2 977 -167.8 3.743 87.9 004 24.1 802 173.6 0.77 11.5 29.7 
0.5 .985 169.6 1.576 63.7 005 25.3 £804 162.0 1.04 4.0 23.8 
1.0 .984 146.7 0.894 30.4 .008 20.9 .793 144.4 1.22 -1.0 17.6 
1.5 .978 122.9 0.715 -4.6 O11 1.7 771 124.1 1.39 -3.0 14.4 
2.0 .967 100.2 0.696 -40.2 013 -25.8 748 102.8 1.60 -3.1 12.7 
2.5 .949 73.7 0.792 -78.7 016 -55.9 102 79.1 1.80 -2.0 11.8 
3.0 935 41.3 1.062 -123.3 .018 -101.6 642 53.7 1.48 0.5 13.6 
3.5 865 -2.0 1.601 -178.3 022 -161.5 559 22.8 2.00 4.1 12.9 
3.7 .799 -24.4 1.918 156.5 022 169.5 521 7.2 2.74 5.7 12.2 
3.8 761 -36.6 2.116 143.0 025 150.0 505 -1.5 2.65 6.5 12.2 
3.9 .720 -50.9 2.349 128.0 .028 133.9 .487 -12.4 2.54 7.4 12.4 
4.0 .668 -67.1 2.545 110.5 035 107.0 .480 -25.4 2.23 8.1 12.4 
4.1 633 -86.2 2.824 93.5 045 88.4 474 -40.1 1.71 9.0 13.1 
4.2 572 -109.4 3.036 75.7 .050 51.6 .438 -56.5 1.77 9.6 12.7 
43 505 -133.6 3.239 57.6 051 25.1 .406 -71.7 1.90 10.2 12.6 
4.4 .454 -159.8 3.462 39.2 051 49 389 -87.5 1.93 10.8 12.8 
45 421 171.2 3.610 19.8 052 -14.9 .380 -104.9 1.89 11.1 13.0 
46 393 140.4 3.719 -1.1 054 -33.3 371 -124.2 1.82 11.4 13.1 
47 381 110.2 3.731 -20.8 .056 -546 365 -142.9 1.78 11.4 13.1 
48 373 80.4 3.637 -40.5 059 -73.6 .356 -162.0 1.75 11.2 12.9 
49 371 52.8 3.561 -60.2 062 -93.7 348 -179.6 1.71 11.0 12.7 
5.0 374 26.4 3.438 -78.2 063 -112.0 337 163.3 1.75 10.7 12.3 
5.1 380 1.3 3.296 -96.7 064 -130.0 321 146.6 1.81 10.4 12.0 
5.2 396 -23.5 3.194 -115.0 .067 -149.2 295 129.6 1.79 10.1 11.6 

Note: 


1. Gain Calculations: 


mac = 4S2tL (k #\/K2-1 ) . When K<1, MAG = MSG. mse = fel «= 11a! [Sul?- sz” ,A = S11 S22 - Sei St2 


1S12} 


MAG = Maximum Available Gain 
MSG = Maximum Stable Gain 
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21 
S12 


2 [S12 Sa1| 


NEZ5964-15D 
NEZ5964-15DD 


C-BAND POWER GaAs MESFET | NEZ5964-80 


NEZ5964-4D 
NEZ5964-4DD 











FEATURES OUTPUT POWER AND EFFICIENCY 
vs. INPUT POWER 





- HIGH Pout | 4s 
18W (42.5 dBm) Typ P1aB for NEZ5964-15D/15DD 
QW (39.5 dBm) Typ P18 for NEZ5964-8D/8DD 





-45 dBc IM3 @ 31.5 dBm Pout (SCL) -15DD 
-45 dBc IM3 @ 29 dBm Pout (SCL) -8DD 
-45 dBc IM3 @ 26 dBm Pout (SCL) -4DD 


¢ $§iO2PASSIVATED CHIP 
For Power/Gain Stability Under RF Overdrive ’ 
« CLASS A OPERATION 


¢ INTERNALLY MATCHED (IN/OUT) 
¢ SUPERIOR GAIN FLATNESS 
« INDUSTRY COMPATIBLE HERMETIC PACKAGES 


4.5W (36.5 dbm) Typ P1ds for NEZ5964-4D/4DD & 
» HIGH EFFICIENCY = ae fo 
37% NADD for 4.5W Device 3 35 60% 
35% TWADD for 9W Device - 
35% TIADD for 18W Device g & 
Oo 
- LOW IMD a ae 
8 
Oo 


~ BL) 
Pes 
20% 
@ 
7 Efficiency 


0 
12 17 22 27 32 37 
Input Power, PIN (dBm) 


Power Added Efficiency, nADD (%) 


‘%o 


ELECTRICAL CHARACTERISTICS (ta = 25°c) 









oO 


PART NUMBER NEZ5964-4 


NEZ5964-8D NEZ5964-15D 
NEZ5964-4DD NEZ5964-8DD NEZ5964-15DD 
PACKAGE OUTLINE T-61 T-61 T-65 


TEST CONDITIONS 

























[MIN | MAX | MIN| TYP | MAX. 
eae a Tle 
Ipsa = 0.8A, (RF Off) dBm Vos = 10V 
lIosa = 1.6A dBm 39.5 f=5.9 
to 6.45 GHz 
amen ea! Zs = ZL 
50 ohms 








Vos = lOV 
fi = 6.44 GHz 
f2 = 6.45 GHZ 
2 Equal Tones 






Pout = 26 dBm SCL2, Ipsa =0.8A 

Pout = 29 dBm SCL2, Ipsa=1.6A 

Pout = 31.5 dBm SCL2, Ipsa=4.0A 
Pinch Off Voltage 
lps =15mA 
lps = 30 mA 
Ips = 60 mA 



























| Ipss__| 
VP 





Vos =2.5V 





Thermal Resistance (Channel to Case)| °C/W 


AT(CH-c) | Channel Temperature Rise4* oe 





Notes: 
1. P1pB: Ouptut Power at the 1dB Gain Compression Point. 3. Maximum Spec Applies to -XDD Option Only. 
2. SCL: Single Carrier Level. 4. AT(CH-C) = TCH - TC = 10 V x IDSQ X RTH (CH-C) MAX. 
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NEZ5964-4D/4DD,-8D/8DD,-15D/15DD 





ABSOLUTE MAXIMUM RATINGS! (1, = 25 °c) 


SYMBOLS PARAMETERS UNITS | ——“‘“‘;™SCOCRATINGSSOti“‘C(‘(..VWW..CO 
NEZz5964-4D/4DD NEZ5964-8D/8DD NEZ5964-15D/15DD 






Drain to Source Voltage 


Gate to Source Voltage 


Fe ee EE aes ee! (een Sc | ee 
Sf. ee 
[veo | catetooranvotage | ve Sit ta 
bs PA toss ss fc sis 

| om | =i (ted te TUTLT™T™TCUrdsC“(“‘ CéOOCO*;*;*d 






Gate Current mA 


| ton | Channel Temperature : 
Storage Temperature -65 to +175 65 to +175 -65 to +175 


PT2 Total Power Dissipation Ww 25 50 
Note: 
1. Operation in excess of any one of these parameters may result in permanent damage. 
2. A thermal interface medium must be used between the bottom of the package and its mating surface to ensure optimum heat transfer. 
Each customer must choose the most appropriate method for his particular application (i.e. thermal grease, solder, etc.). 






MAXIMUM OPERATING LIMITS 





1. RG MAX is the maximum recommended series resistance 
between the Gate Supply and the FET Gate. 


TYPICAL PERFORMANCE CURVES (1a = 25°c) 











INTERMODULATION DISTORTION OUTPUT POWER, DRAIN AND GATE 
vs. OUTPUT POWER CURRENTS vs. INPUT POWER (-15D/DD) 
_— @eunpeasas we SOB < 
a = as © Gu a -150D é 3 
5 3 < 
§ 3 8 
€ = g 
2 . c 
Q = @ 
a fe) 5 
c Qo. oO 
& 3 2 
& a 
_ ~ 
8 6) g 
E g 
2 ra) 
£ 
Total Output Power, PouT (dBm) Input Power, Pin (dBm) 
OUTPUT POWER, DRAIN AND GATE OUTPUT POWER, DRAIN AND GATE 
CURRENTS vs. INPUT POWER (-8D/DD) CURRENTS vs. INPUT POWER (-4D/DD) 
39 
<= <= 
E E 
36 — E — 
E f & 8 
SB 33 md 5 =< 
3 a g é 
w 30 2 5 2 
® 2 FS ® 
3 = oO. 5 
a 27 oO s S) 
3 g g 3 
& 5 
O O 
O 2 = . = 
© @ 
ra) as) 
21 
Input Power, PIN (dBm) Input Power, Pin (dBm) 
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TYPICAL PERFORMANCE CURVES (Ta = 25°c) 


TOTAL POWER DISSIPATION vs. 
CASE TEMPERATURE 


at 


Power Dissipation, PT (W) 





Case Temperature, Tc (°C) 


OUTLINE DIMENSIONS (units in mm) 


PACKAGE OUTLINE T-61 


GATE SIDE 
INDICATOR 
DEPRESSION 










C1.5, 4 PLACES 


SOURCE 
R1.6,2 PLACES 


6.45 + 0.05 


2.5 MIN 


0.1 5 05 
5.0 MAX 


2.620.2 1.6 


NEZ5964-4D/4DD, -8D/8DD, -15D/15DD 


PACKAGE OUTLINE T-65 


0.540.1 







C1.0,4PLACES SOURCE 







Tr 
i 
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NEZ5964-4D/DD, -8D/DD, -15D/DD 





TYPICAL SMALL SIGNAL SCATTERING PARAMETERS (Ta = 25°c) 











NEZ5964-4D/4DD 

S-MAGN AND ANGLES: 

Vos = 10.0 V, los = 800 mA 

FREQUENCY $11 $21 $12 S22 $21 K MAG 

GHz MAG ANG MAG ANG MAG ANG MAG ANG (dB) (dB) 

0.1 0.947 -107.2 13.855 120.4 0.007 36.0 0.633 -177.3 0.27 22.8 32.9 
0.2 0.958 -142.9 8.208 99.3 0.008 15.4 0.661 178.4 0.26 18.2 30.1 
0.5 0.964 -177.3 3.525 69.5 0.009 3.2 0.674 167.7 0.53 10.9 25.9 
1.0 0.968 158.0 1.854 35.9 0.009 -16.8 0.693 153.0 0.73 5.3 23.1 
1.5 0.963 137.0 1.271 3.9 0.010 -25.6 0.708 137.0 1.13 2.0 18.8 
2.0 0.961 119.1 1.008 -25.9 0.010 -41.1 0.734 120.4 1.33 0.0 16.5 
2.5 0.951 101.9 0.873 -53.7 0.011 -57.7 0.750 103.1 1.66 -1.1 14.2 
3.0 0.960 83.2 0.837 -82.8 0.011 -79.9 0.761 84.9 1.15 -1.5 16.3 
3.5 0.975 63.3 0.864 -1129 0.012 -104.1 0.763 65.7 0.27 -1.2 18.5 
4.0 0.967 42.9 0.942 -145.0 0.016 -128.7 0.752 45.3 0.21 -0.5 17.6 
4.2 0.958 34.7 0.997 = -158.1 0.018 -159.6 0.750 36.4 0.38 -0.0 17.4 
4.4 0.939 25.6 1.060 -171.4 0.013 177.5 0.733 27.1 1.52 0.5 14.8 
46 0.912 16.9 1.143 174.7 0.014 179.2 0.717 18.2 2.07 1.1 13.2 
48 0.890 7.4 1.261 160.6 0.018 165.7 0.704 8.5 1.91 2.0 12.9 
5.0 0.859 -3.7 1.404 144.8 0.023 148.4 0.684 -2.6 1.88 2.9 12.4 
5.2 0.816 -14.2 1.621 125.9 0.029 126.1 0.632 -13.1 2.07 4.1 11.5 
5.4 0.748 -27.7 1.836 108.2 0.034 100.3 0.590 -24.6 2.40 5.2 10.7 
5.6 0.656 -45.2 2.135 89.5 0.043 75.5 0.541 -39.4 2.36 6.5 10.4 
5.8 0.542 -69.5 2.483 67.7 0.055 49.0 0.466 -58.0 2.20 79 10.3 
6.0 0.420 -104.4 2.878 43.5 0.064 19.8 0.377 -81.3 2.06 9.1 10.6 
6.2 0.345 -156.5 3.201 16.7 0.077 -10.8 0.274 -115.9 1.76 10.1 11.1 
6.4 0.377 146.0 3.370 -12.7 0.086 -44.0 0.200 -165.7 1.50 10.5 11.7 
6.6 0.470 104.7 3.352 -41.9 0.090 -73.4 0.193 140.5 1.30 10.5 12.4 
6.8 0.528 74.1 3.171 -68.6 0.091 -101.6 0.221 99.9 1.22 10.0 12.5 

Note: 


1. Gain Calculations: 


mac = tS21L (k-x/K2-1) . WhenK <1, MAG = MSG. Msa = SL = 1+1Al-[Sil? S221" 4 - S11 Se2- S21 S12 


[S12 


MAG = Maximum Available Gain 
MSG = Maximum Stable Gain 
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NEZ5964-4D/DD, -8D/DD, -15D/DD 





TYPICAL SMALL SIGNAL SCATTERING PARAMETERS (Ta = 25°C) 
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NEZ5964-8D/8DD 

S-MAGN AND ANGLES: 

Vos = 10.0 V, los = 1600 mA 

FREQUENCY $11 $21 $12 S22 K $21 MAG 

(GHz) MAG ANG | MAG ANG MAG ANG MAG ANG (dB) (dB) 

0.1 0.952 -140.0 8.776 105.5 0.005 34.1 0.799 179.0 0.54 18.8 32.4 
0.2 0.975 -163.2 4.698 90.6 0.005 10.7 0.805 175.7 0.36 13.4 29.7 
0.5 0.980 173.5 1.952 67.4 0.005 14.7 0.808 166.4 0.87 5.8 25.9 
1.0 0.985 152.3 1.045 37.5 0.006 1.7 0.813 152.5 0.87 0.3 22.4 
1.5 0.977 131.5 0.746 7.3 0.007 -4.4 0.811 138.4 1.53 -2.5 15.9 
2.0 0.972 113.2 0.625 -21.3 0.009 -16.9 0.823 123.6 1.51 -4.0 14.1 
2.5 0.962 95.1 0.580 -48.9 0.010 -35.9 0.821 108.2 1.85 -4.7 12.3 
3.0 0.967 74.7 0.604 -78.4 0.011 -60.7 0.821 91.8 1.13 -4.3 15.1 
3.5 0.974 52.0 0.684 #-1103 0.013 -87.0 0.814 74.5 0.33 -3.2 17.2 
4.0 0.944 27.4 0.838 -1458 0.017 -117.8 0.799 55.8 0.65 -1.5 16.9 
4.2 0.923 17.1 0.934 -160.7 0.020 -152.6 0.796 47.5 0.76 -0.5 16.6 
4.4 0.892 48 1.051 -176.4 0.015 -178.1 0.778 38.5 2.01 0.4 12.6 
46 0.853 -6.4 1.230 165.2 0.015 174.1 0.796 31.4 2.24 1.7 12.8 
48 0.798 -20.7 1.433 146.9 0.022 160.8 0.779 21.2 1.90 3.1 12.6 
5.0 0.718 -38.0 1.675 126.6 0.029 129.0 0.751 10.2 2.07 44 11.7 
5.2 0.623 -60.7 1.996 103.8 0.036 95.2 0.705 -1.8 2.24 6.0 11.1 
5.4 0.507 -92.1 2.362 79.0 0.047 62.1 0.628 -17.0 2.19 7.4 10.8 
5.6 0.421 -136.0 2.777 51.2 0.056 26.9 0.519 -34.9 2.08 8.8 11.0 
5.8 0.414 171.2 3.134 20.6 0.070 -7.9 0.367 -60.0 1.76 9.9 11.4 
6.0 0.465 124.2 3.374 -11.8 0.081 -43.4 0.205 -97.7 1.49 10.5 12.0 
6.2 0.481 86.7 3.426 -445 0.088 -77.6 0.132 -178.7 1.34 10.6 12.3 
6.4 0.421 55.6 3.344 -76.4 0.092 -108.7 0.228 122.6 1.32 10.4 12.1 
6.6 0.301 27.3 3.198  -107.4 0.095 -138.8 0.333 95.6 1.38 10.0 11.5 
6.8 0.146 -7.6 3.000 -138.0 0.097 -167.8 0.394 75.3 1.51 9.5 10.6 
7.0 0.083 -125.5 2.888  -1688 0.100 164.6 0.412 57.6 1.55 9.2 10.2 

Note: 


1. Gain Calculations: 


mac = 482!L (k-./K2-1) .WhenK<1, MAG=MSG. sa =-S2tL = 1+141*- [Sti]? - S22)" 4 - S11 S20 - Sar Sie 
(S12 |S12| 2 S12 Sai 


MAG = Maximum Available Gain 
MSG = Maximum Stable Gain 
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NEZ5964-4D/4DD, -8D/8DD, -15D/15DD 





TYPICAL SMALL SIGNAL SCATTERING PARAMETERS (Ta = 25°c) 











NEZ5964-15D/15DD 

S-MAGN AND ANGLES: 

Vos = 10.0 V, Ips = 4000 mA 

FREQUENCY $11 S21 _ S12, __ S22. K $21 MAG 

(GHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) (dB) 

0.1 0.989 -155.7 5.839 95.3 0.001 30.9 0.901 177.3 0.58 15.3 37.6 
0.2 0.989 -171.6 2.801 81.8 0.002 25.6 0.901 175.0 0.58 8.9 31.4 
0.5 0.989 172.2 1.092 54.9 0.003 20.6 0.906 165.7 0.71 0.7 25.6 
1.0 0.989 154.4 0.556 16.9 0.003 11.3 0.917 150.0 0.94 -5.0 22.6 
1.5 0.988 137.8 0.412 -16.7 0.007 10.9 0.927 131.6 0.50 -7.7 17.6 
2.0 0.986 119.0 0.379 -52.0 0.008 -5.4 0.922 108.4 0.45 -8.4 16.7 
2.5 0.983 99.0 0.421 -89.3 0.011 -28.2 0.884 78.9 0.42 -7.5 15.8 
3.0 0.977 779 0.556 -132.0 0.015 -62.4 0.771 40.9 0.59 -5.0 15.6 
3.2 0.972 68.2 0.642 -152.5 0.018 -81.2 0.681 20.8 0.76 -3.8 15.5 
3.4 0.967 59.2 0.748 -174.7 0.019 -100.8 0.560 -5.6 1.11 -2.5 13.9 
3.6 0.959 48.6 0.861 160.9 0.021 -123.9 0.435 -40.7 1.44 -1.3 12.1 
3.8 0.950 37.0 0.959 134.8 0.026 -153.2 0.354 -87.9 1.43 0.3 11.7 
40 0.937 24.2 1.057 108.4 0.027 164.4 0.374 -138.1 1.54 0.4 11.5 
42 0.921 10.5 1.134 82.2 0.019 126.5 0.438 -177.9 2.46 1.0 11.0 
44 0.900 -4.2 1.243 57.3 0.017 104.2 0.510 150.9 2.89 1.8 11.1 
46 0.874 -20.8 1.366 32.3 0.015 71.5 0.569 125.5 3.40 2.7 11.3 
48 0.837 -40.5 1.551 5.9 0.013 28.2 0.602 101.2 4.29 3.8 11.4 
5.0 0.787 -62.8 1.760 -22.0 0.015 -13.5 0.614 77.1 4.19 49 11.5 
5.2 0.741 -88.4 2.020 -51.4 0.019 -59.4 0.609 52.1 3.59 6.1 11.7 
5.4 0.687 -117.3 2.278 -82.4 0.026 -97.1 0.570 25.1 3.02 7.1 11.7 
5.6 0.640 -149.4 2.548- 114.7 0.037 -139.6 0.521 -4.9 2.38 8.1 11.7 
58 0.594 176.2 2.798 -148.3 0.048 -177.8 0.431 -39.0 2.08 8.9 11.7 
6.0 0.546 140.6 3.061 177.3 0.059 1446 0.344 -79.8 1.83 9.7 11.8 
6.2 0.478 103.0 3.263 140.8 0.070 106.9 0.264 -130.2 1.67 10.2 11.8 
6.4 0.389 60.7 3.425 103.3 0.079 69.4 0.251 170.4 1.55 10.6 11.9 
6.6 0.298 8.6 3.373 63.5 0.085 32.1 0.272 114.4 1.54 10.5 11.6 
6.8 0.266 -54.6 3.154 24.4 0.086 -6.6 0.268 62.9 1.65 9.9 10.9 
7.0 0.317 -109.4 2.821 -12.4 0.082 -43.1 0.218 1.9 1.92 9.0 98 

Note: 


1. Gain Calculations: 


MAG = 4821 (k-./K?-1) . WhenK<1,MAG=MSG. MSG = -S2tL x = 1+1A1?- [Sti]? - [S222 4 gy S99- Sor S12 
|S12| |S12| 2 Si2 Sai 

MAG = Maximum Available Gain 

MSG = Maximum Stable Gain 
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NJ NEZ6472-15DD 
C-BAND POWER GaAs MESFET | \Neseavoepp 


NEZ6472-4D 
NEZ6472-4DD 











OUTPUT POWER AND EFFICIENCY 
FEATURES vs. INPUT POWER 


e HIGH Pout 45 
18W (42.5 dBm) Typ P1dB for NEZ6472-15D/15DD 
QW (39.5 dBm) Typ P1ds for NEZ6472-8D/8DD 
4.5W (36.5 dbm) Typ P1aB for NEZ6472-4D/4DD 

¢ HIGH EFFICIENCY 
35% TNNADD for 4.5W Device 
33% NAdD for 9W Device 
32% T\ADD for 18W Device 

e LOW IMD 
-45 dBc IM3 @ 31.5 dBm Pout (SCL) -15DD 
-45 dBc IM3 @ 29 dBm Pout (SCL) -8DD 
-45 dBc IM3 @ 26 dBm Pout (SCL) -4DD 

« SiO2PASSIVATED CHIP 20 
For Power/Gain Stability Under RF Overdrive 

¢« CLASS A OPERATION Input Power, PIN (dBm) 


¢ INTERNALLY MATCHED (IN/OUT) 
¢ SUPERIOR GAIN FLATNESS 
¢ INDUSTRY COMPATIBLE HERMETIC PACKAGES 


ELECTRICAL CHARACTERISTICS (ta =25°c) 


PART NUMBER NEZ6472-4D NEZ6472-8D NEZ6472-15D 
NEZ6472-4DD NEZ6472-8DD NEZ6472-15DD 
PACKAGE OUTLINE T-61 T-61 T-65 
Pigs | Output Power at Pigs! 
lpsq = 0.8A, (RF Off) dBm 36.5 
lpsa = 1.6A dBm 
Ipsq = 4.0A dBm 
ae 


40 80% 


60% 


35 


40% 


Output Power, Pout (dBm) 


25 20% 


Power Added Efficiency, nADD (%) 


0% 


























Vpbs = 10V 
f=6.4 
to 7.2 GHz 
Zs =2ZL 
50 ohms 



















[mano [Power Added Efficiency@ Pia | % | 
[tos __[DrainCurrentatPiee | CA 
[_Gt__[linearGain CSC‘ BO 
[GainFlaimess? | BC 
3rd Order Intermodulation Distortion? at 
Pout = 26 dBm SCL2, Ipsa =0.8A 
Pout = 29 dBm SCL2, Ipsa=16A | 
Pout = 31.5 dBm SCL2, lpsa = 4.0A 


Vps = lOV 
fi = 7.19 GHz 
f2 = 7.20 GHZ 
2 Equal Tones 

























Pinch Off Voltage 
los=15mA 
Ips = 30 mA 

lps = 60 mA 






Vos = 2.5 V 





Thermal Resistance (Channel to Case)| °C/W 
AT(CH-c) | Channel Temperature Rise* p48 





Notes: 
1. PipB: Ouptut Power at the 1dB Gain Compression Point. 3. Maximum Spec Applies to -XDD Option Only. 
2. SCL: Single Carrier Level. 4. AT(CH-C) = TCH - TC = 10 V x IDSQ X RTH (CH-C) MAX. 
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NE2Z6472-4D/4DD,-8D/8DD,-15D/15DD 





ABSOLUTE MAXIMUM RATINGS! (ta - 2c) 

SYMBOLS | PARAMETERS units | RATINGS SC=*d 
po NE Z6472-4/400 NEZ6472-8D/8DD 
DraintoSource Voltage | vi | sis S| tg Cd 


| Vps 

Vos 

[ven | cant source votre |v |e te 
[veo | esto Dean votage |v | isd te 
[tos | Drain Curent Sd AY SSSCtgs ds 
| IGaF | om | 23 | 5 | 
<a a 

ae 


Channel Temperature 
Storage Temperature -65 to +175 -65 to +175 
Total Power Dissipation wo} lw 
Note: 
1. Operation in excess of any one of these parameters may result in permanent damage. 


2. A thermal interface medium must be used between the bottom of the package and its mating surface to ensure optimum heat transfer. 
Each customer must choose the most appropriate method for his particular application (i.e. thermal grease, solder, etc.). 










MAXIMUM OPERATING LIMITS 





1. Ra MAX is the maximum recommended series resistance 
between the Gate Supply and the FET Gate. 


TYPICAL PERFORMANCE CURVES (11 = 25°c) 











INTERMODULATION DISTORTION OUTPUT POWER, DRAIN AND GATE 
vs. OUTPUT POWER CURRENTS vs. INPUT POWER (-15D/DD) 
gSBeeeaenen ea we DD o* = 
8 mee -8[) 4 F_| E 
Uo Ee / 8 
3 gC AS 8 
g 3 35 Li ane a 
5 re 4 
o - G 32 S 
as 2 Nad 
Q ro} 5 
S a 29 Oo 
3B 5 2 
3 2 26 5 
8 O e 
E - 23 @ 
2 ra) 
£ 20 
14 17 20 23 2 29 32 35 38 
Total Output Power, Pout (dBm) Input Power, Pin (dBm) 
OUTPUT POWER, DRAIN AND GATE OUTPUT POWER, DRAIN AND GATE 
CURRENTS vs. INPUT POWER (-8D/DD) CURRENTS vs. INPUT POWER (-4D/DD) 
4 39 
<= < 
36 £ 36 £ 
§ g é 8 
ZS 35 <= LE 33 < 
5 a fs a 
e a a. = 
gee 2 5 °° 2 
® ® = ® 
53 5 © 5 
a 29 O = 27 O 
<= ® 
Z 3 3 
3 = = O- 24 r 
e a 
23 oe 21 a 
16 19 22 2 2 31 34 
Input Power, Pin (dBm) Input Power, Pin (dBm) 
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NEZ6472-4D/4DD, -8D/8DD, -15D/15DD 
TYPICAL PERFORMANCE CURVES (ta - 25°c) 


TOTAL POWER DISSIPATION vs. 
CASE TEMPERATURE 


ee 
RTT Ti a i 
di: SS A HO 










Power Dissipation, PT (W) 
to.) 
oS 





Case Temperature, Tc (°C) 


OUTLINE DIMENSIONS (units in mm) 


PACKAGE OUTLINE T-61 PACKAGE OUTLINE T-65 


GATE SIDE 
INDICATOR 
DEPRESSION 
C15, 4 PLACES 


SOURCE 


R1.6, 2 PLACES 


6.45 + 0.05 





day Nia L_ 20.440.2 


24.040.3 


5.0 MAX 


2620.2 1.6 120 | aa iax ccc = 16.0 ean 


+0.1 t— 16.0 
a =a 





0.2 MAX 
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NEZ6472-4D/DD, -8D/DD, -15D/DD 





TYPICAL SMALL SIGNAL SCATTERING PARAMETERS (1a = 25°c) 












et 
LOSES 
[ Th vena 





£180° 








=-90° 

NEZ6472-4D/4DD 

S-MAGN AND ANGLES: 

Vos = 10.0 V, los = 800 mA 

FREQUENCY $11 $21 $12 $22 $21 K MAG 
GHz MAG ANG MAG ANG MAG ANG MAG ANG (dB) (dB) 
0.1 0.942 -103.4 13.187 121.3 0.008 62.3 0625 1796 0.55 22.4 32.1 
0.2 0.958  -141.0 7.998 100.9 0.008 16.7 0.677 177.2 0.28 18.0 29.9 
0.5 0.963 -177.8 3.473 71.0 0.009 -0.6 0.691 166.6 0.52 10.8 25.8 
1.0 0.968 155.5 1.846 37.5 0.010 -12.2 0.701 151.7 0.73 5.3 22.6 
1.5 0.960 133.3 1.294 6.3 0.010 -25.4 0.709 134.5 1.31 2.2 17.7 
2.0 0.955 113.5 1.050 -23.5 0.011 -413 0.726 1188 1.49 0.4 15.6 
2.5 0.952 92.5 0.982 -52.9 0.012 -63.4 0.737 =: 101.7 1.36 -0.1 15.5 
3.0 0.949 71.5 0.914 -82.4 0.013 -85.6 0.748 84.7 1.27 -0.7 15.3 
3.5 0.939 47.7 0.981 -115.0 0.016 -117.0 0.752 66.6 0.89 -0.1 17.7 
40 0.930 23.9 1.047 -147.7 0.020 -148.4 0.756 48.6 0.69 0.3 17.1 
45 0.872 -3.2 1.262 174.5 0.019 161.2 0.759 28.0 1.69 2.0 13.3 
5.0 0.749 -35.9 1.547 134.8 0.024 127.1 0.728 58 2.59 3.7 11.1 
55 0.590 -87.0 2.027 88.7 0.042 71.5 0.645 -21.3 2.28 6.1 10.4 
5.8 0.553 = -135.4 2.389 55.7 0.056 33.2 0.548 -44,2 1.89 7.5 10.8 
6.0 0.528 -167.7 2.631 33.8 0.065 7.7 0.484 -59.5 1.70 8.4 11.1 
6.2 0.562 158.3 2.849 9.7 0.072 -20.1 0.395 -78.7 1.51 9.0 11.7 
6.4 0.600 126.3 3.002 -16.1 0.080 -46.7 0.305 -1026 1.31 95 12.3 
6.5 0.613 112.6 3.061 -28.6 0.083 59.1 0.265 -117.9 1.24 9.7 12.6 
6.6 0.617 98.8 3.134 -41.7 0.087 -71.9 0.234 -135.4 1.17 9.9 13.0 
6.7 0.604 86.3 3.189 -54.2 0.092 -83.9 0.218 -154.9 1.13 10.0 13.1 
6.8 0.580 73.1 3.195 67.9 0.095 -97.7 0.204 -178.2 1.14 10.0 12.9 
6.9 0.552 60.7 3.245 -81.2 0.101 -110.3 0.211 159.7 1.10 10.2 13.0 
7.0 0.506 49.0 3.167 -94.1 0.103 -123.7 0.224 139.5 1.16 10.0 12.3 
7.1 0.470 33.6 3.236 -1086 0.107 =-138.5 0.240 1178 1.14 10.2 12.4 
7.2 0.404 19.3 3.152 -121.6 0.106 -150.7 0.244 102.2 1.26 9.9 11.6 
7.4 0.271 -17.1 3.068  -147.9 0.110 -175.1 0.248 76.6 1.39 9.7 10.7 

Note: 





1. Gain Calculations: 


MAG = -S2!L (kK +\/K2-1 ) . When K<1, MAG = MSG. MSG = Ez 


|S12 


MAG = Maximum Available Gain 
MSG = Maximum Stable Gain 
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S12 2 |S12Sa21| 


2 2 2 
K = A+] Al*- [S11] * - |S2aj * A= S11 S2 - Sat Si2 


NEZ6472-4D/DD, -8D/DD, -15D/DD 
TYPICAL SMALL SIGNAL SCATTERING PARAMETERS (ta = 25°c) 











NEZ6472-8D/8DD 

S-MAGN AND ANGLES: 

Vos = 10.0 V, Ips = 1100 mA 

FREQUENCY $11 $21 $12 $22 K $21 MAG 

(GHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) (dB) 

0.1 0.971 -136.9 8.298 106.7 0.004 20.4 0.801 177.0 0.284 18.3 33.1 
0.2 0.975 -161.5 4.465 92.4 0.005 18.2 0.830 175.1 0.454 12.9 29.5 
0.5 0.981 174.4 1.859 69.8 0.005 9.8 0.834 165.6 0.757 5.3 25.7 
1.0 0.985 153.4 0.991 41.4 0.007 8.5 0.835 151.2 0.870 -0.0 21.5 
1.5 0.978 133.4 0.703 13.5 0.008 0.8 0.833 136.2 1.394 -3.0 15.7 
2.0 0.973 115.9 0.579 -13.1 0.010 -13.9 0.838 121.7 1.449 -4.7 13.6 
2.5 0.962 98.3 0.520 -39.2 0.011 -33.9 0.833 106.5 1.888 -5.6 11.3 
3.0 0.972 79.4 0.516 -66.4 0.012 -50.9 0.837 90.6 1.096 -5.7 14.4 
3.5 0.984 59.3 0.547 -95.1 0.014 -72.0 0.837 74.6 0.200 -5.2 15.9 
40 0.973 38.6 0.615 -126.0 0.019 -104.8 0.828 58.0 0.044 -4.2 15.1 
45 0.955 16.7 0.764 -160.9 0.015 -144.0 0.846 39.9 0.289 -2.3 17.0 
5.0 0.862 -8.2 0.965 162.4 0.020 -175.3 0.819 20.8 1.564 -0.3 12.4 
5.5 0.720 -42.1 1.344 120.6 0.030 120.1 0.754 -0.4 2.473 2.5 9.7 
5.8 0.606 -72.7 1.700 90.8 0.037 80.1 0.692 -17.2 2.720 46 9.4 
6.0 0.532 -101.1 2.010 68.4 0.047 54.0 0.631 -31.4 2.418 6.0 9.6 
6.2 0.477 -137.8 2.353 43.6 0.057 22.0 0.540 -48.7 2.186 7.4 9.9 
6.4 0.464 177.9 2.702 15.3 0.070 -10.4 0.421 -71.0 1.842 8.6 10.5 
6.5 0.472 156.9 2.837 0.8 0.076 -25.8 0.352 -85.5 1.705 9.0 10.8 
6.6 0.486 136.3 2.988 -14.6 0.082 -43.1 0.287 = -103.1 1.555 9.5 11.2 
6.7 0.491 118.0 3.102 -29.8 0.088 -58.6 0.236 -125.7 1.430 9.8 11.5 
6.8 0.488 99.4 3.150 -46.3 0.093 -76.0 0.196 -156.8 1.356 9.9 11.7 
6.9 0.475 82.3 3.213 -62.6 0.100 -91.9 0.195 168.9 1.255 10.1 12.0 
7.0 0.442 67.0 3.111 -78.6 0.103 -108.9 0.223 139.5 1.272 9.8 11.6 
7.1 0.420 49.1 3.135 -95.5 0.105 -126.6 0.262 112.6 1.229 9.9 11.8 
7.2 0.364 33.2 3.012 -1108 0.104 -141.4 0.280 94.7 1.337 9.5 11.1 
7.4 0.247 -55 2.834- 141.5 0.106 -171.1 0.294 70.1 1.509 9.0 10.0 

Note: 


1. Gain Calculations: 


mace IS2L (kt\/K2-1 ) . When K<1,MAG =MSG, oso = 4S2HL «= 1+141°-[Sil?-|S21" 4 - $11 Sx2- S21 Siz 
[S12] [S12| 2 |S12Sa1| 


MAG = Maximum Available Gain 
MSG = Maximum Stable Gain 
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NJ EC NEZ7177-8D 


: NEZ7177-8DD 
C-BAND POWER GaAs MESFET | oor 


NEZ7177-4DD 








FEATURES OUTPUT POWER AND EFFICIENCY 
vs. INPUT POWER 





¢ HIGH Pout 45 
9W (39.5 dBm) Typ P1aB for NEZ7177-8D/8DD 
4.5W (36.5 dbm) Typ P108 for NEZ7177-4D/4DD 


¢ HIGH EFFICIENCY 
33% TIADD for 4.5W Device 
31% TADD for 93W Device 


¢ LOW IMD 
-45 dBc IM3 @ 29 dBm Pout (SCL) -8DD 
-45 dBc IM3 @ 26 dBm Pout (SCL) -4DD 


« $iO2PASSIVATED CHIP 

For Power/Gain Stability Under RF Overdrive 
¢« CLASS A OPERATION 
¢ INTERNALLY MATCHED (IN/OUT) 20 
¢ SUPERIOR GAIN FLATNESS 15 
¢ INDUSTRY COMPATIBLE HERMETIC PACKAGES 


100% 


40 


35 


60% 


25 20% 


Output Power, Pout (dBm) 
8 
Power Added Efficiency, napD (%) 





20 25 30 35 
Input Power, Pin (dBm) 


ELECTRICAL CHARACTERISTICS (ta = 25°c) 


PART NUMBER NEZ7177-4D NEZ7177-8D 
NEZ7177-4DD NEZ7177-8DD 
PACKAGE OUTLINE T-61 T-61 


SYMBOLS | PARAMETERS AND CONDITIONS | UNITS | MAX | TEST CONDITIONS 


| MIN | 
Output Power at P1481 poss 
IDsQ = 0.8A, (RF Off) dBm VDs = 10V 
IDsq = 1.6A dBm f = 7.1 to 7.7 GHz 
Power Added Efficiency @ P1d8 fm | | Zs = Zi = 500 
| ips Drain Current at P1aB LAC 


Linear Gain | dB 
Gain Flatness? | dB 


3rd Order Intermodulation Distortion? at 
Pout = 26 dBm SCL? Ipsaq =0.8A 
Pout = 29 dBm SCL2 Ipsa = 1.6A 


Saturated Drain Current, VGs = 0 V At Os 


Vp Pinch Off Voltage 
los=15mA V 
IDs = 30 mA V 
BVpDGo Drain - Gate Breakdown Voltage 
IDG = 15mA V 
IDG = 30 mA V 


Notes 
1. P108: Output Power at the 1dB Gain Compression Point. 3. Maximum Spec Applies to -XDD Option Only. 
2. SCL: Single Carrier Level. 








3 
U 
3 




































0. Vos = lOV 


fi = 7.69 GHz 
f2 = 7.70 GHz 
2 Tone Test 


H 












Pid 
° 





Vos =2.5V 
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| SYMBOLS | 






| UNITS | 
a ee eee 
[vos | DraintoSource Voltage | v | ts 


Gate to Source Voltage 


(YMBOL PARAMETERS N 
Vos V 

V 

v 

[tos | Drain Gunent | A 

[tent | GateCurent | mA | 

| tsta | Storage Temperature | °c | Stet | BSH 

PT2 


| _Pr2__| Total Power Dissipation wet 


Note: 

1. Operation in excess of any one of these parameters may result in permanent damage. 

2. A thermal interface medium must be used between the bottom of the package and its mating surface to ensure optimum heat transfer. 
Each customer must choose the most appropriate method for his particular application (i.e. thermal grease, solder, etc.). 


MAXIMUM OPERATING LIMITS OUTLINE DIMENSIONS (units in mm) 


PART NUMBER a Ica— MAX | Vos MAX 
mA V 


NEZ7177-4D/4DD a ee ee ee 
1o =| to | tt 


NEZ7177-8D/8DD 









PACKAGE OUTLINE T-61 










GATE SIDE 
INDICATOR 
DEPRESSION 









C1.5, 4 PLACES 


Note: 
1. Ra MAX is the maximum recommended series resistance between 
the Gate Supply and the FET Gate. SOURCE 


mines 


R1.6,2 PLACES 


TYPICAL PERFORMANCE CURVES (ta = 25°c) TT 


6.45 + 0.05 





INTERMODULATION DISTORTION 


vs. OUTPUT POWER 2.5 MIN 
-20 


-30 
-40 


-50 5.0 MAX 


2.640.2 1.6 | 
ey 0.2 MAX 


intermodulation Distortion, IMD (dBc) 





22 26 30 34 38 42 
Total Output Power, PouT (dBm) 
TOTAL POWER DISSIPATION vs. OUTPUT POWER, DRAIN AND GATE 
CASE TEMPERATURE CURRENTS vs. INPUT POWER 


42 


38 


Vane 


34 


30 


Total Power Dissipation, PT (W) 
Output Power, PouT (dBm) 


26 


Drain/Gate Currents, IDs (A) las (mA) 





22 
0 2 50 75 100 125 150 175 200 


Case Temperature, Tc (°C) 
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NEZ7177-4D/4DD,-8D/8DD 





TYPICAL SMALL SIGNAL SCATTERING PARAMETERS (1 = 25°c) 











“ur & 


Vanty 
— 





NEZ7177-4D/4DD 

S-MAGN AND ANGLES: 

Vos = 10.0 V, Ios = 800 mA 

FREQUENCY Si Sar Si2 S22 K Sx MAG 
GHz MAG ANGLE = MAG ANGLE MAG ANGLE MAG ANGLE (4B) (4B) 
0.1 964 96.7 13227 1265 007 39.2 623 -178.2 018 224 327 
02 961 -135.6 8.162 1043 008 197 659 1783 027 182 300 
05 960  -173.9 3583 732 009 10.4 680 1687 066 110 260 
1.0 959 1623 2441 415 ont 1.0 694 154.4 073 77 234 
15 959 1385 1299 «#999 «©=— 018 84 709 140.2 141 22 180 
2.0 952 1199 1092-184 014 262 733 (124.1 119 O07 163 
3.0 953 809 0864 -748 O16 618 776 (92.1 08 12 173 
4.0 922 376 0901 -1347 015 -1086 806 585 132 09 145 
5.0 801 —--19.0 1230 1573 021 1763 803 198 1.86 17 122 
5.5 717-529 1501 1213 03 130.4 739 0-12 166 35 120 
6.0 581-1059 2002 740 045 59.6 14-283 186 60 111 
63 508-1486 2354 423 055 178 641-455 184 74 «11.0 
65 478 «178.0 2596 190 058 85 581 -58.0 186 82 111 
67 465 ‘141.6 2807-51 066 = 31.7 520-711 171 89 113 
6.9 460 1058 3011 -312 072 -545 453 -85.9 1.61 95 116 
70 455 «88.2 3.038 -445 074 685 419 93.3 162 96 115 
71 448 02~C«S4<9 3039 578 079 -776 389-1012 158 96 113 
72 431 «558 3.040 -703 080 91.1 352-1121 168 96 11.1 
73 414-396 2915 829 088  -1028 314-1224 161 92 106 
74 395 233 2902 -96.1 087 = -116.3 268 -134.4 170 92 103 
75 380 67 2897 -1069 098  -1288 228-1484 158 92 102 
76 358 © -10.2 2841  -120.1 098 = -139.7 185 -164.4 165 90 99 
77 332-297 2867 -1326 104 -155.7 144 1755 160 91 98 
78 318 © --49.5 2819 -1448 104 -168.2 116 1504 164 90 96 
79 307 —--70.0 2759 -1587 108 178.2 0911171 168 88 4 

Note: 

1. Gain Calculations: 

MAG = fal (K #\/K2-1 ) . When K <1, MAG = MSG. use = 2 Ke {+141 Sul [Sea" , A= S11 S22 - S21 St 
12 921 


MAG = Maximum Available Gain 
MSG = Maximum Stable Gain 


NEZ7177-4D/4DD, -8D/8DD 





TYPICAL SMALL SIGNAL SCATTERING PARAMETERS (ta = 25°c) 


Sel 
GHz +90° 











NEZ7177-8D/8DD 

S-MAGN AND ANGLES: 

Vos = 10.0 V, IDs = 1600 mA 

FREQUENCY $11 $21 $12 $22 K $21 MAG 

GHz MAG ANG MAG ANG MAG ANG MAG ANG (dB) (dB) 

0.1 0.965 -134.9 10.517 108.5 0.004 11.1 0.802 178.3 0.12 20.4 34.1 
0.2 0.971 -160.1 5.614 94.0 0.006 18.7 0.823 176.2 0.38 14.9 29.7 
0.5 0.976 175.6 2.333 72.4 0.007 19.2 0.832 167.3 0.71 7.3 25.2 
1.0 0.978 155.2 1.222 46.4 0.009 18.7 0.833 154.9 0.95 1.7 21.3 
1.5 0.974 136.0 0.861 20.4 0.012 12.3 0.830 141.2 1.12 -1.3 16.4 
2.0 0.970 119.2 0.692 -4.1 0.013 -2.3 0.841 127.0 1.21 -3.1 14.4 
2.5 0.958 102.0 0.604 -28.3 0.017 -18.9 0.843 112.5 1.28 -43 12.3 
3.0 0.966 83.9 0.576 - 52.1 0.021 -30.6 0.847 98.9 0.85 -4.7 14.3 
3.5 0.979 64.2 0.580 -77.3 0.021 -47.0 0.858 85.3 0.40 -4.7 14.4 
4.0 0.949 45.6 0.590 -106.7 0.025 -64.9 0.872 72.6 0.53 - 45 13.7 
45 0.927 24.2 0.642 3 -133.2 0.023 -82.0 0.866 57.2 0.83 -3.8 14.4 
5.0 0.865 -0.2 0.757 = -161.6 0.034 -110.7 0.853 41.6 0.83 -2.4 13.4 
5.5 0.781 -28.9 0.955 165.9 0.040 -156.0 0.848 246 0.81 -0.4 13.7 
6.0 0.644 -65.4 1.256 127.0 0.041 147.0 0.824 5.9 1.37 1.9 11.2 
6.5 0.456 -118.8 1.686 82.5 0.040 81.4 0.779 -16.8 2.16 45 10.1 
6.7 0.382 -149.5 1.883 62.4 0.043 56.0 0.747 -26.7 2.25 5.4 10.1 
6.9 0.335 171.1 2.103 40.0 0.046 32.0 0.698 -38.0 2.28 6.4 10.2 
7.1 0.331 129.4 2.268 17.0 0.049 3.6 0.651 -48.8 2.25 7.1 10.3 
7.3 0.370 90.1 2.368 -7.1 0.052 -22.0 0.586 -61.5 2.24 7.4 10.2 
75 0.416 55.7 2.412 -31.4 0.058 -46.3 0.519 -75.3 2.11 7.6 10.1 
7.7 0.452 27.0 2.440 -55.1 0.064 -69.1 0.440 -91.6 2.03 7.7 10.0 
7.9 0.470 0.1 2.408 -79.4 0.072 -95.9 0.355 -112.1 1.97 7.6 9.5 
8.1 0.469 -25.8 2.375 -103.0 0.077 -120.6 0.272 -1389 2.00 75 9.1 
8.3 0.451 -51.7 2.307 -127.7 0.082 -144.7 0.199 -177.0 2.05 7.2 8.6 
8.5 0.431 -77.8 2.140 -152.2 0.084 -169.9 0.170 132.2 2.21 6.6 7.8 
8.7 0.424 -103.6 2.003 -174.2 0.082 170.0 0.176 86.9 2.42 6.0 7.2 

Note: 


1. Gain Calculations: 


mac = S21L (Kk t\/K2-1 ) . When K<1,MAG=MSG. MsG = IS2tL «= 1+141?- [Si]? -|S2a1" | 4 S11 See - Sar Siz 
|S12| [S12 2 |S12Sa1| 


MAG = Maximum Available Gain 
MSG = Maximum Stable Gain 
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NJ EC NEZ7785-8D 


NEZ7785-8DD 
C-BAND POWER GaAs MESFET NEZ7785-4D 


NEZ7785-4DD 











FEATURES OUTPUT POWER AND EFFICIENCY 
vs. INPUT POWER 





¢ HIGH Pout 
SW (39.5 dBm) Typ P1aB for NEZ7785-8D/8DD 
4.5W (36.5 dbm) Typ P1aB for NEZ7785-4D/4DD 


¢ HIGH EFFICIENCY 
33% TIADD for 4.5W Device 
31% TIADD for JW Device 


- LOWIMD 
-45 dBc IM3 @ 29 dBm Pout (SCL) -8DD 
-45 dBc IM3 @ 26 dBm Pout (SCL) -4DD 


¢ $iO2PASSIVATED CHIP 
For Power/Gain Stability Under RF Overdrive 
¢« CLASS A OPERATION 
¢ INTERNALLY MATCHED (IN/OUT) 
¢ SUPERIOR GAIN FLATNESS 
¢ INDUSTRY COMPATIBLE HERMETIC PACKAGES 


Output Power, Pout (dBm) 
Power Added Efficiency, naDD (%) 





Input Power, Pin (dBm) 


ELECTRICAL CHARACTERISTICS (ta = 25°c) 


PART NUMBER NEZ7785-4D NEZ7785-8D 
NEZ7785-4DD pe a 
PACKAGE OUTLINE T-61 


SYMBOLS | PARAMETERS AND CONDITIONS | UNITS | MIN | TYP | MAX | MIN | MAX | TEST CONDITIONS 
P1dB Output Power at P1aB! 
lnsa = 0.8A, (RF Off) dBm 

lnsa = 1.6A dBm 


Nano _| Power Added Efficiency @ P18 % | ae 
as | 3.0_| 
405 | 





















Vpbs = 10V 
f = 7.7 to 8.5 GHz 


=ZL=50Q 


-_ 















Drain Current at P14B es 
Linear Gain | dB | 70 | 


Gain Flatness3 


3rd Order Intermodulation Distortion? at 
Pout = 26 dBm SCL? Ipsa =0.8A dBc 
Pout = 29 dBm SCL2 Ipsaq = 1.6A dBc 
Saturated Drain Current,VGs = 0 V ana pee whee 


Pinch Off Voltage 
los =15mA 
los = 30 mA 

Transconductance 
los=IA 
los=2A 


















VDs = lOV 


fi = 8.49 GHz 
fo = 8.50 GHz 
2 Tone Test 

















Vos = 2.5 V 








: 


Drain - Gate Breakdown Voltage 
lIpbg = 15mA 
IDG = 30 mA 





EH 


Notes 
1. P1DB: Output Power at the 1dB Gain Compression Point. 3. Maximum Spec Applies to -XDD Option Only. 
2. SCL: Single Carrier Level. 
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PARAMETERS 


SYMBOLS 
Drain to Source Voltage | ov 
Gate to Source Voltage 


ae _—s 
veo | Gateto Drain Votage |v 
tes | Brain curent dT 
| err | mA 
3 

| ec | 












Gate Current m 


Note: 

1. Operation in excess of any one of these parameters may result in permanent damage. 

2 A thermal interface medium must be used between the bottom of the package and its mating surface to ensure optimum heat transfer. 
Each customer must choose the most appropriate method for his particular application (i.e. thermal grease, solder, etc.). 





MAXIMUM OPERATING LIMITS OUTLINE DIMENSIONS (units in mm 
PACKAGE OUTLINE T-61 
NEZ7785-4D/4DD GATE SIDE 


INDICATOR 
DEPRESSION 





NEZ7785-8D/8DD 
C1.5,4 PLACES 


Note: 5 MIN 
1. Ra MAX is the maximum recommended series resistance between an i 
the Gate Supply and the FET Gate. 


TYPICAL PERFORMANCE CURVES (1a =25°c) - 


INTERMODULATION DISTORTION 


vs. OUTPUT POWER 2.5 MIN 
-20 


-30 
-40 


5.0 MAX 


poe 
2.640.2 1.6 — 12.0 —.| 0.2 MAX 


intermodulation Distortion, IMD (dBc) 
an 
oS 





22 26 30 34 38 42 
Total Output Power, Pout (dBm) 


TOTAL POWER DISSIPATION vs. OUTPUT POWER, DRAIN AND GATE 
CASE TEMPERATURE CURRENTS vs. INPUT POWER 
42 
= t 
- Co = 
a 
CNT 7 
S x a3 
g i PA 5 
i No _* é 
ra) » 2 - 
Naan s 
|] 0 
ms - - 
: 3 8 
i = 2% O 
© 
Q 





22 
0 25 S50 75 100 125 150 175 200 


15 20 25 30 35 
Case Temperature, Tc (°C) Input Power, Pin (dBm) 
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NEZ7785-4D/4DD,-8D/8DD 


TYPICAL SMALL SIGNAL SCATTERING PARAMETERS (1: - 25°c) 











NEZ7785-4D/4DD 

S-MAGN AND ANGLES: 

Vps = 10.0 V, Ips = 800 mA 

FREQUENCY $11 S21 $12 $22 K $21 MAG 

GHz MAG ANGLE MAG ANGLE MAG ANGLE MAG ANGLE (dB) (dB) 

0.1 0.960 -96.7 14.856 126.3 0.007 40.9 0.630 -177.3 0.18 23.4 33.2 
0.2 0.957 -135.4 9.147 104.7 0.009 19.9 0.671 179.0 0.22 19.2 30.0 
0.5 0.956 -174.0 4.012 74.3 0.010 3.8 0.693 168.6 0.50 12.0 26.0 
1.0 0.958 159.5 2.093 42.6 0.011 -5.6 0.707 155.4 0.81 6.4 22.7 
1.5 0.957 137.4 1.435 13.2 0.013 -11.0 0.714 141.0 1.04 3.1 19.1 
2.0 0.955 119.1 1.118 -14.5 0.014 -249 0.739 125.8 1.10 0.9 17.0 
2.5 0.942 101.0 0.940 -41.3 0.015 -39.7 0.753 109.6 1.47 -0.5 13.8 
3.0 0.955 82.8 0.862 -67.2 0.017 -56.8 0.774 94.3 0.82 -1.2 17.0 
3.5 0.963 63.3 0.837 -93.8 0.017 -77.7 0.790 79.0 0.44 -1.5 16.9 
4.0 0.956 43.7 0.852 -121.5 0.021 -91.5 0.795 63.3 0.31 -1.3 16.0 
45 0.914 25.0 0.868 -151.3 0.015 -113.4 0.807 45.7 1.54 -1.2 13.2 
5.0 0.869 1.5 0.994 180.0 0.024 -144.1 0.793 27.8 1.23 -0.0 13.2 
5.5 0.801 -26.8 1.222 147.2 0.028 161.3 0.775 7.9 1.58 1.7 11.9 
6.0 0.689 -62.7 1.567 108.7 0.037 105.5 0.727 -14.7 1.98 3.9 10.5 
6.5 0.559 -114.9 2.070 64.4 0.046 476 0.641 -41.3 2.18 6.3 10.3 
6.7 0.515 -143.2 2.306 44.4 0.052 24.8 0.591 -§3.1 2.07 7.2 10.5 
6.9 0.490 -176.0 2.566 21.8 0.057 4.1 0.527 -67.0 1.95 8.1 10.9 
7.1 0.495 149.6 2.710 -1.8 0.061 -19.0 0.456 -80.1 1.89 8.6 11.0 
7.3 0.510 115.1 2.728 -26.7 0.067 -40.7 0.380 -94.4 1.81 8.7 10.8 
7.5 0.527 85.0 2.680 -48.8 0.071 -63.5 0.312 -110.4 1.79 8.5 10.5 
7.7 0.547 58.0 2.665 -71.1 0.079 -84.4 0.243 -129.8 1.65 8.5 10.5 
7.9 0.544 33.6 2.598 -93.3 0.087 -107.1 0.187 -156.4 1.59 8.2 10.2 
8.1 0.526 10.9 2.557 -114.8 0.089 -130.0 0.157 168.7 1.62 8.1 9.9 
8.3 0.496 -11.7 2.479 -137.8 0.094 -151.8 0.151 123.7 1.64 78 9.5 
8.5 0.456 -34.2 2.343 -159.7 0.095 -174.5 0.166 84.0 1.77 7.3 8.8 
8.7 0.419 -59.8 2.277 179.9 0.098 164.9 0.180 54.3 1.82 7.1 8.4 

Note: 

1. Gain Calculations: 
MAG = 182i (k-\/K?-1) .WhenKs1,MAG=MSG. MsG = -S2tL x = 1+14]?-|S11]?- [S212 4, 51, 5) Sn So 

|S12| |S12| 2 S12 Soi 
MAG = Maximum Available Gain 
MSG = Maximum Stable Gain 
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NEZ7785-4D/4DD, -8D/8DD 


TYPICAL SMALL SIGNAL SCATTERING PARAMETERS (1 = 25°c) 








NEZ7785-8D/8DD 

S-MAGN AND ANGLES: 

Vos = 10.0 V, los = 1600 mA 

FREQUENCY $11 $21 $12 $22 K $21 MAG 

GHz MAG ANG MAG ANG MAG ANG MAG ANG (dB) (dB) 

0.1 0.965 -134.9 10.517 108.5 0.004 11.1 0.802 178.3 0.12 20.4 34.1 
0.2 0.971 -160.1 5.614 94.0 0.006 18.7 0.823 176.2 0.38 14.9 29.7 
0.5 0.976 175.6 2.333 72.4 0.007 19.2 0.832 167.3 0.71 7.3 25.2 
1.0 0.978 155.2 1.222 46.4 0.009 18.7 0.833 154.9 0.95 1.7 21.3 
15 0.974 136.0 0.861 20.4 0.012 12.3 0.830 141.2 1.12 -1.3 16.4 
2.0 0.970 119.2 0.692 -4.1 0.013 -2.3 0.841 127.0 1.21 -3.1 14.4 
2.5 0.958 102.0 0.604 -28.3 0.017 -18.9 0.843 112.5 1.28 -43 12.3 
3.0 0.966 83.9 0.576 - 52.1 0.021 -30.6 0.847 98.9 0.85 -4.7 14.3 
3.5 0.979 64.2 0.580 -77.3 0.021 -47.0 0.858 85.3 0.40 -4.7 14.4 
4.0 0.949 45.6 0.590 -106.7 0.025 -64.9 0.872 726 0.53 - 45 13.7 
45 0.927 24.2 0.642 -133.2 0.023 -82.0 0.866 57.2 0.83 -3.8 14.4 
5.0 0.865 -0.2 0.757 ~=-161.6 0.034 #-110.7 0.853 416 0.83 -2.4 13.4 
5.5 0.781 -28.9 0.955 165.9 0.040 + -156.0 0.848 246 0.81 -0.4 13.7 
6.0 0.644 -65.4 1.256 127.0 0.041 147.0 0.824 5.9 1.37 1.9 11.2 
6.5 0.456 -118.8 1.686 82.5 0.040 81.4 0.779 -16.8 2.16 45 10.1 
6.7 0.382 -149.5 1.883 62.4 0.043 56.0 0.747 -26.7 2.25 5.4 10.1 
6.9 0.335 171.1 2.103 40.0 0.046 32.0 0.698 -38.0 2.28 6.4 10.2 
7.1 0.331 129.4 2.268 17.0 0.049 3.6 0.651 -48.8 2.25 7.1 10.3 
7.3 0.370 90.1 2.368 -7.1 0.052 -22.0 0.586 -61.5 2.24 7.4 10.2 
7.5 0.416 55.7 2.412 -31.4 0.058 -46.3 0.519 -75.3 2.11 76 10.1 
7.7 0.452 27.0 2.440 -§5.1 0.064 -69.1 0.440 -91.6 2.03 7.7 10.0 
79 0.470 0.1 2.408 -79.4 0.072 -95.9 0.355 = -112.1 1.97 7.6 9.5 
8.1 0.469 -25.8 2.375 -103.0 0.077 -120.6 0.272 = -138.9 2.00 75 9.1 
8.3 0.451 -51.7 2.307 = -127.7 0.082 -144.7 0.199 -177.0 2.05 7.2 8.6 
8.5 0.431 -778 2.140 -152.2 0.084 -169.9 0.170 132.2 2.21 6.6 7.8 
8.7 0.424 -103.6 2.003 -174.2 0.082 170.0 0.176 86.9 2.42 6.0 7.2 

nm re 

Note: 


1. Gain Calculations: 


2 2 
MAG = -S2tL (k-x/K2-1) .WhenK <1, MAG = MSG. use = WS2th k= 1+LAl?-1S11]? - [S22l" 4 = S11 S20 - Sar S12 
(S12| |S12| 2 S12 Sat 


MAG = Maximum Available Gain 
MSG = Maximum Stable Gain 
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Small Signal Bipolar Transistor Selection Guide 








Typical Minimum Noise Figures and Associated Gain vs. Frequency 


AQ, 
LTT WN 


Optimum Noise Figure, NFopt (dB) 
(QP) v5 ‘eunBi4 asion wnwijdo ye ues 





Frequency, f (GHz) 


Typical Output Power and Gain vs. Frequency 


NE46134 10 V, 80 mA, P1as = 26.7 
NE46134 10 V, 50 mA, P1aB = 24.4 
NE46134 10 V, 30 mA, Pics = 22.2 


Output Power, Pout (dBm) & Gain Ga (dB) 





Input Power, Pin (dBm) 


3-2 


Noise Figure, NF (dB) 





Small Signal Bipolar Transistor Selection Guide 








Noise Figures and Associated Gain vs. Frequency 


VceE = 2.5V 


NE85619 NE68119 


(ap) v5 ‘uled payeisossy 


RN : 


Frequency, f (GHz) 
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Small Signal Bipolar Transistor Selection Guide 


nero 
TT 


LOW NOISE BIPOLAR TRANSISTORS 


NE02100 


NES7800 


— 
NEss600 | 
NE02107 | 0. 


NE87112 
MICRO-X 





NE21935'| 1. 


_NEG4535'| 2. 7 [16] 10) 8 | 20 |110 | 2 65 | Low Cost Ceramic | : 
_NE68135 O- | 1. O07 20 =| 11. O | 5 | Low Cost Ceramic ime. 





Plastic (TO-92) 


_— (SOT-343) 
— (SOT-34 


NE68518 | 2. 5] 8. | (SOT-343) | 





NE68019 3 ’ ; 3 5 Surface Mount Plastic 
Nessit9) 10 | 9 | 7 |14} 1301 3 | 7 |120 | 70 | 42 ) | 65 | Surface Mount Plastic | 1 
NE68519 | 2. af 5| 7. | 5 | 120 | 110 | 30 Surface Mount Plastic 
Nesse9 | 10 | 10 | 7 [14] 126] 3 | 7 [90 | 4s | 120 |: 00 | Surface Mount Plastic | 
-NEC2130 b 4. 15| 12.0] |it0 | 5. , (Sor. 923) 

NE68130 | 1. 3 14/130] 3 | 7 |120 | 7. | 65 (S0T-323) 
-nesss30| 20 | 3 | 3 |15| 7513 110 |as | 120 | 1 o| 30] (sor-s2a) ~—‘| 30 
NE85630 | 1. 4] 12. | | (SOT-323) 

aaa Ge ee ES 

‘NEsg039 | 2 8| 9. | , (SOT-23) 


ol ~) oO o oO S ] = . 


“(g0T-23) 
—(SOT-23) 


c lS 


/NE02139 | 1.0 ) Sees 10 | 20 }100 | 45 | 70 | 70]  (sor-14a) 
'NE68039 | 2. 6 118] 100} 6 Oo | (SOT-143) 
/NEesi39 | 1.0 | 8 | 7 |12| 140] 8 | 20 [15.0 | 9. ac 0 | 100 | 6s | = (SoT-143) 
NE68539 | 2. 15| 75 | 3 , , - (SOT-143) 

paper ater sole ce as cwabeteabe and anon] orbs vember sete ead rales saabiaagys 





Note: 
1. Not recommended for new designs. 
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MEDIUM POWER BIPOLAR TRANSISTORS 


NE24600 
NE46100 
NE57500 
NE74000 
NE74100 


NE57510 
NE41612 
NE74113 
NE74014 
NE74114 
NE24615 
NE41615 


NE46134 
NE46734 
NE85634 


NE24300 
NE57500 
NE57510 
NE243187 
NE243287 
NE243188 
NE243288 
NE243499 
NE94430 
NE94432 
NE94433 
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Hermetic/Metal Can 
Hermetic/Metal Can 
Hermetic/Metal Can 
Hermetic/Metal Can 
Hermetic/Metal Can 
Hermetic/Metal Can 


Hermetic/Metal Can 








D,CX,C,B 
D,CX,C 
D,CX,C 


D,CX 
D,CX 


Hermetic/Metal Can 
Hermetic/Metal Can 
Hermetic/Metal Can 
Hermetic/Metal Can 
Hermetic/Metal Can 
Hermetic/Metal Can 
Surface Mount Plastic 
Surface Mount Plastic 


Surface Mount Plastic 





Small Signal Silicon Bipolar Transistor Selection Guide 








BIPOLAR SWITCHING TRANSISTORS 












Ta(OFF)| Tt TYP 
| |) | 


10 | 15 | 10.0] 100] 50 
8 | 20|11.0]100| 65 
-10 | -20} 10.0] 90 | -50 
-10 | -50 | 4.0 | 75 |-250| 


50 | Hermetic/Metal Can 













NE32700 0.9 
| NE68100 0.2 | 


NE88900 (pnp 1.2 
25° 
2.0 








D,B 
D,B 
D,C,B 
D 





































NE90100 (pnp) -10| -2.0 


NE32708 a 


NE73412 — O14) 
NE88912 (pnp)| -5 








il eh LE 










el 





Hermetic Metal 
Ceramic 











Hermetic Metal 
Ceramic 


NE32740B 








Hermetic Metal 


| NE98141 
. Ceramic 















Hermetic Metal 
Ceramic 


NE98241 
















_NE68135 Low Cost Ceramic 


80 

100} 50 

100} 50 

100} 30 

100; 80 
NE73435 


2 90! 8 | 15:03 - 2.0 .O | 100 
! ; - - - - 1.0 | 10 9.3 | 80 
NE88935 (pnp)} -5 | 1.0] 4.0] -14 |-10| 1.3 | 0.7 1.0 | -10 10.0} 90 


Nevs4a2 | 10.}0.75])20|-- |. | - | -| - | -[.. | - |... | 20|.50, 


-NE68118 901 8 | 15) 64 0.3 1.0| 8 | 20 | 15.0] 100 
7.0| 8 | 15] 06 0.5 1.0] 3 | 7 |12.0] 100 
201 -  - = « -|. 







Low Cost Ceramic 









Low Cost Ceramic 



















Surface Mount 
Plastic 














Surface Mount 
Plastic 


(SOT-323 Style) 
(SOT-23) 
(SOT-23) 
(SOT-23) 


NE68119 









_NE73430 © 
NE68133 
| NE73433 
NE88933 (pnp) 
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SURFACE MOUNT BIPOLAR TRANSISTORS FOR LOW CURRENT, LOW VOLTAGE APPLICATIONS 


4 PIN SUPER MINI MOLD 
NE68018 
NE68118 
NE68518 
NE85618 


NE68019 
NE68119 
NE68519 
NE85619 

3 PIN SUPER MINI MOLD 
NE68030 
NE68130 
NE68530 
NE85630 

3 PIN MINI MOLD 
NE68033 
NE68133 
NE68533 
NE85633 

4 PIN MINI MOLD 
NE68039 
NE68139 
NE68539 
NE85639 





Data at other bias conditions available upon request. (As low as 0.5 V, 0.5 mA) No scale, package 
sizes are relative 
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Reliability Screening, Application and Engineering 
Notes, Tape and Reel Ordering Information 


Reliability Screening Application Notes 


Based on the level of screening required, NEC microwave Micro X 

semiconductors are available in four reliability grades: * 
55 - 85MHz, 75 QO Amplifier 

Grade B Exceeds most US and European high 


reliability application requirements Pe 

og A 144 - 148 MHz, 50 Q Preamplifier AN81301 
specifying MTTFs greater than 10°. These using the NE74114 Bipolar Tiarielctee 
are not selected from Grade C, CX, or D 


production lines — they're processed as A 55 - 85MHz, 75 Q Amplifier using AN82301 
separate wafer lots using dedicated hi-rel two NE74114 Bipolar Transistors 

equipment, personnel, specifications, and 

procedures with stringent controls main- A 50 - 300 MHz, 50 2 Preamplifier AN82304 
tained throughout all processing steps. with 11 dB Minimum Gain 


A 50 - 300 MHz, 50 Q Amplifier using AN83302 


Grade C & CX ire- 
Meets or surpasses most of the require the NE24615 Bipolar Transistor 


ments of MIL-S-19500 and MIL-STD-750/ 


833 for JANTX and JANTXV devices. Tape Packaging Standards for Subminiature AN85301 


: ’ “Power Mini Mold" Electron Device (Pkg 34) 
Grade D For general purpose industrial applica- 


tions. ‘ . 
Engineering Notes 
All devices are designed, manufactured, qualified, and 


screened using procedures patterned after MIL-S-19500. Active Transistor Bias Regulators EN84102 


Recommended Handling Procedures AN1001 
for MW Transistor and MMIC Chips 


Tape and Reel Ordering Information’ 











Pkg Type 18 


Prame Tre Tete let ete Te 


NEC part numbers are specified by die, package number, and orientation of the part 
on the tape. For example: 


NE68018-T1 
a a T1 orientation on the reel 


"18" package 


NE73432TRB 
| z Base lead toward leader 
NE734 die end of tape (Style A mounting) 


"32" package 


Note: 

1. For more details on these surface 
mount packages, as well as specifica- 
tions for the reels, tape, and orientation 
of individual devices on the tape, see 
the Tape and Reel section at the end of 
this catalog. 





Tape orientation options T1, E1, and E3 are maintained in inventory. Others are available by special order. 
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PAGE 

PART NUMBER DESCRIPTION NUMBER 
NE021 Series NPN Silicon High Frequency Transistor .................csceeesssecssrecesssresessseceesssesesseeeeeees 3-11 
* NE02100 NPN Silicon High Frequency Transistor ..............cscsscscssssscsscsscsscsecsessessesseessseseseeees 3-11 
* NE02107 NPN Silicon High Frequency Transistor ................cccsscsscscsssccseecessscssscesssecssessseesnes 3-11 
NE02130 NPN Silicon High Frequency Transistor .................ccsccsssscecscsseesesseceeseeessscessseeseneesees 3-11 
NE02132 NPN Silicon High Frequency Transistor .................cseccssseecseecsceeeseeesseceesseeeeseeesaeensnes 3-11 
NE02133 NPN Silicon High Frequency Transistor ................csscccssescssesesececsseeseseeesesseessesesseeasees 3-11 
NE02135 NPN Silicon High Frequency Transistor ..................ssecssscsscsescsscesseeeseesseeesseseseseeeessees 3-11 
NE02139 NPN Silicon High Frequency Transistor ................:csccccsecccsssesseesseecessececseseesseeeseeensnes 3-11 
A NE219 Series NPN Silicon High Frequency Transistor ...............:ccsecccsscessessssesessecessececeseeesseesceeeeees 3-25 
A NE21900 NPN Silicon High Frequency Transistor ................:csscccssscesescssseesseeesseesssseessesesseensnes 3-25 
A NE21903 NPN Silicon High Frequency Transistor ................ cc eeseesseeeseeseesseeeseessneeeseeeseeesseeenses 3-25 
A NE21908 NPN Silicon High Frequency Transistor ..................:ccecesscsesecsscesseeesseessseeseeesecesseeesees 3-25 
A NE21935 NPN Silicon High Frequency Transistor ..................ssescsssssessceeseseseseseeeceeeseeeseeaeeeeeeees 3-25 
NE243 Series NPN Medium Power Oscillator Transistor ...............ccsssccssssccssecessssccesssececesseecesscensnees 3-35 
* NE24300 NPN Medium Power Oscillator Transistor ................ccsscccsssccssecescssecceseseeeesssecessseeeeeas 3-35 
NE243187 NPN Medium Power Oscillator Transistor ................ccccsssccccsssrecesssssceceesesseccessseeeersees 3-35 
NE243188 NPN Medium Power Oscillator Transistor ................:cccsssscsccsscseccessssceeeesessseceeessceeeesenes 3-35 
NE243287 NPN Medium Power Oscillator Transistor ................cscccccsscccsssscessscecessssecessseeesesscesenees 3-35 
NE243288 NPN Medium Power Oscillator Transistor ................ccsccccssssecserceesseeceesssecesesseeeeseeeeesees 3-35 
NE243499 NPN Medium Power Oscillator Transistor .................csscccsssscessseeecsceceessseeeecsseeseseeeeseees 3-35 
NE24600 NPN Medium Power Microwave Transistor .................::cccssscccsesccessseccesssscesesseeseseeeeseees 3-39 
NE24615 NPN Medium Power Microwave Transistor .................scscccscesscesessseseeesesseeeeesseseceeeees 3-39 
* NE32700 NPN Silicon High Speed Switching Transistor .................sscssesscssscssessseeseesssesseeeesees 3-43 
NE32708 NPN Silicon High Speed Switching Transistor ...............csscssesessssscsesssescsessseseeeeeeees 3-43 
NE32740A NPN Silicon High Speed Switching Transistor ..................scsscssccssscssecssesessesssesseesesees 3-43 
NE32740B NPN Silicon High Speed Switching Transistor ...................06. oacdunaasuc waste paeaacbiSeneecteeen 3-43 
NE416 Series NPN Medium Power UHF-VHF Transistor ....................scccsssscsssseeseseecessseeesssseeeseeeeses 3-48 
* NE41607 NPN Medium Power UHF-VHF Transisto ..................:ccssccssssesscceessceesseeeesseeeesscersceesaes 3-48 
* NE41612 NPN Medium Power UHF-VHF Transistor ...................c.:ccccsssscsssccesssccessseeeescseesseeeeeees 3-48 
NE41612-1 NPN Medium Power UHF-VHF Transisto ..................cccccsssccssssessscecessseecesesseeessreeesanes 3-48 
* NE41615 NPN Medium Power UHF-VHF Transistot ..................cccsssccscsssccessssseecesssseeeesesseeeesees 3-48 
NE41635 NPN Medium Power UHF-VHF Transistol .................:ccccssscccssssecessscsecceesessceeeeeeesseeeesees 3-48 
NE46100 Medium Power Silicon High Frequency Transistor ................seccsssecssseseseessssessseeseees 3-57 
NE46134 Medium Power Silicon High Frequency Transistor ................cssccsssecsssesessscseseessecsones 3-57 
NE46700 NPN Silicon High Frequency Transistor ................ccssccsssecsssccssssccssescssssesssesssessseesscees 3-67 
NE46734 NPN Silicon High Frequency Transistor ...............cssccsscssecsscsseccsscssessssssssescessssesseees 3-67 
NE57500 NPN Medium Power Microwave Transistor ................:sccssssccssseecesseeeeesseeeeesseeeesereeeeees 3-71 
NE57510 NPN Medium Power Microwave Transistor ...............:scccssssscsssessssccesssseesscssseessseseseeees 3-71 
A* NE57800 NPN Silicon Microwave Transistod ...............cscccssccsssreessreesssesesscecsecessseessesesesseeeseeaeees 3-77 
NE57835 NPN Silicon Microwave Transistor ..............:.scscscsesssseecssssescsscnesssesesesssesssesseessesseasees 3-77 
* NE64400 NPN Silicon High Frequency Transistor .............ccccsccsssssssscessessscsesesssesesesesseeseeseeesees 3-82 
NE64408 NPN Silicon High Frequency Transistor ............cscsscscssssssssssscssesssesseseseessssseessessesees 3-82 
* NE64500 NPN Silicon High Frequency Transistor ...............cccsccscssssssscssseesesssesssceesssssesessssseenees 3-90 
NE64535 NPN Silicon High Frequency Transistor .............. ccc cscscsscsscsseessesesseesssssessesseesesseseees 3-90 
NE64587 NPN Silicon High Frequency Transistor 2.0.0.0... ccscsscsssssssssssessesssesessessesesesesesesseseeees 3-90 
NE64700 K-Band Bipolar Oscillator Transistor .................:.csccesescsseceessesssecesseeecssesssseessssessesenones 3-97 
NE64800 K-Band Bipolar Oscillator Transistor ................ccsscesssseessseececsssecsseesesseeesesseeessnseseees 3-100 
NE680 Series NPN Silicon High Frequency Transistor ............. cc cscscsecsseseeessessseeeseesssesssseseseeneees 3-103 
NE68000 NPN Silicon High Frequency Transistor ...............::ccssccsssccssseessessessesssessessssseeesenssees 3-103 
NE68018 NPN Silicon High Frequency Transistor ..............ccccccscssssssssssssccsscncccscesscesccssessecsees 3-103 
NE68019 NPN Silicon High Frequency Transistof ..............ccccccssssscsssssssssessscsccsssssecscssssssensees 3-103 
NE68030 Super Mini-Mold High Frequency Transistor ................ cc cescssecsssessessesesesseseeesesseneseees 3-103 
NE68033 NPN Silicon High Frequency Transistor ............... cc eecesssscesescsseeesesseseeesseeseneeeseeeses 3-103 
NE68035 NPN Silicon High Frequency Transistor ...............::cssccsssscssssssseesresesseesesssesesseseeenees 3-103 
NE68039 NPN Silicon High Frequency Transistor .............cccsscssessssssssssssssscsssessseeseseseesees 3-103 
NE681 Series NPN Silicon High Frequency Transistor ............ccccccscsssssssssesssscsscscssnssnscsssesssscsssers 3-116 
* NE68100 NPN Silicon High Frequency Transistor .............cscsscscsssssersensessesesecssseeessseeseesensees 3-116 
NE68118 NPN Silicon High Frequency Transistor .............ccccsscsssccssssssssescssscsessesssnessscssesseess 3-116 
NE68119 NPN Silicon High Frequency Transistor ............cccccccscsssssscssssssscccsesscccseesssscssesensses 3-116 


Bold = New Products 


A 


x 


= Not Recommended for New Design 


= Space Qualified 
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NE68130 NPN Silicon High Frequency Transistor ..............cssssssssessserssssecsesseseesesseseesseees 3-116 
NE68133 NPN Silicon High Frequency Transistor ................scccssecsssesssesssseesesseersestesssenseseeees 3-116 
NE68135 NPN Silicon High Frequency Transistor ................csscsscesssscssscescsssssesteessssessseeseesees 3-116 
NE68139 NPN Silicon High Frequency Transistor ................ccscssssssscsesssssesssesseesessseesseesseeses 3-116 
NE685 Series NPN Silicon High Frequency Transistor ............ccccccccssssscsssscesscscscsssessessesscsesscsesees 3-129 
NE68518 NPN Silicon High Frequency Transistor ...........ccccccccccscsssscssssescseesscessesesssenccsesssoss 3-129 
NE68519 NPN Silicon High Frequency Transistod ..........cccccccscssscsssssssccsssseescees wedaceseuabeseevies 3-129 
NE68530 NPN Silicon High Frequency Transistor ..........ccccccsccccsssscssssccssscssessceescccsesseseccscssee 3-129 
NE68539 NPN Silicon High Frequency Transistor ..........cccccscccssscsssosssscescssesssesscsscesessesessesees 3-129 
NE734 Series NPN Silicon General Purpose Transistor ....................sccssscccscsscsscssssscererscseesssereerees 3-134 
* NE73412 NPN Silicon General Purpose Transistor .................cssccccssccsssssecsseessssssesccsserssseerees 3-134 
NE73416 NPN Silicon General Purpose Transistor ..................ccssccsssscccsscessssessssscessssseesssseeens 3-134 
NE73430 NPN Silicon General Purpose Transistor ..................csscccscsssccssccssssesesssseeesssseeseseeens 3-134 
A NE73432E NPN Silicon General Purpose Transisto ..................sccccsssscccssssssccssssseeessssssceeeessseeens 3-134 
NE73433 NPN Silicon General Purpose Transistor ...............csssscscsssceesesssesscsesscseessessseeseeess 3-134 
NE73435 NPN Silicon General Purpose Transistor .....................scccssccccssssccssseeccsssseeescseeesseesees 3-134 
A NE73439 NPN Silicon General Purpose Transistor .................csccssscsssssssccsceseccsecsssssesseesseeseees 3-134 
* NE74000 NPN Medium Power UHF-VHF Transistor ...................sccssccccsssesssssscessseesssceesssreens 3-146 
NE74014 NPN Medium Power UHF-VHF Transistot .................csscsssscseccssscsecceecessecssceseceeessens 3-146 
NE74100 NPN Medium Power UHF-VHF Transistor ...................sccccssscscssssccsscsescsscecsessscesssseeees 3-151 
NE74113 NPN Medium Power UHF-VHF Transistor ...................ccsscccssssssscesssessscecssececsseeesseeees 3-151 
NE74114 NPN Medium Power UHF-VHF Transistof ................csccsssccsssccssscssssccssscsssseesssesessseeees 3-151 
NE856 Series NPN Silicon High Frequency Transistor ................ccescsscscsseesssssrssessesssessessesssesees 3-157 
NE85600 NPN Silicon High Frequency Transistot .................cssccsscccssscsssscsccsessseesseeseeessseseeees 3-157 
NE85618 NPN Silicon High Frequency Transistor ...........ccccccccssccscssscccsssccescccccccccccsecccssecsseee 3-157 
NE85619 NPN Silicon High Frequency Transistor ...........ccccccccssscscsssscssssccecsscccccscccsccescsessece 3-157 
NE85630 Super Mini-Mold High Frequency Transistor ..................:ccsccccsssssscesssseessseessesesseesees 3-157 
NE85632 NPN Silicon High Frequency Transistot .................csscscscssssssessssssescessssesscesssesseeees 3-157 
NE85633 NPN Silicon High Frequency Transistor .................csscssccssesssscssssssessseesssessseesseseeees 3-157 
NE85634 NPN Silicon High Frequency Transistor .................cscsccsscsscssscsssssccssssessssssessesseees 3-157 
NE85635 NPN Silicon High Frequency Transistor ................csscsscscssssssssssssscsssssesssesseesesseees 3-157 
NE85639 NPN Silicon High Frequency Transistor ................ccscsscssscssscsessccssssesssssssesesseessessesees 3-157 
A NE87112 NPN Silicon Microwave Transistor ................c.sscsssccssssssscecssssssccsssscesssseesccesssssesencees 3-173 
* NE88900 PNP Silicon High Frequency Transistor .................ccsccscscsscsssssessssssssssssssseessseeees 3-177 
NE88912 PNP Silicon High Frequency Transistor ...............cccssssccsssssessessscsssssssssssssesseseeseesees 3-177 
NE88933 PNP Silicon High Frequency Transistor ...............ccssscssssssesessssessssessseesssesseessseseeees 3-177 
NE88935 PNP Silicon High Frequency Transistor ...............sssscscsscsssssscsssssescsessceseeceescsessaees 3-177 
NE90100 PNP Medium Power Microwave Transistor ................csccccssscssssscsssssscsssseessssscscssseeens 3-184 
NE90115 PNP Medium Power Microwave Transistor .................ccsssssscccssssscesssssssecessssssesesseeees 3-184 
NE944 Series NPN Silicon Oscillator and Mixer Transistor .................ccsccccsssccsscssssseeceesssnceeeeesaneees 3-189 
NE94430 NPN Silicon Oscillator and Mixer Transistor .................sscccssscccsssccssssscssssecessssecssneeees 3-189 
NE94432 NPN Silicon Oscillator and Mixer Transistor ..................ssccssccssscecsssesssseesseesssessreees 3-189 
NE94433 NPN Silicon Oscillator and Mixer Transistor .................:sccsscsssssssssescscesssseessesereeeees 3-189 
NE98108 NPN Silicon High Speed Switching Transistor ...................sccssscsseseesseesseeseesseeseees 3-202 
NE98141 NPN Silicon High Speed Switching Transistor ..................sccsscsscssssssecsseeseeeseeeseeees 3-202 
* NE98208 NPN Silicon High Speed Switching Transistor ................csccccsssssssssssscssssssessescsseeseess 3-206 
NE98241 NPN Silicon High Speed Switching Transistor ..................scsscssccsscssecsssssssssssseeseeseees 3-206 
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NEC 


NPN SILICON HIGH | NEO21 
FREQUENCY TRANSISTOR | SERIES 





FEATURES 


¢ HIGH INSERTION GAIN: 18.5 dB at 500 MHz 
¢ LOW NOISE FIGURE: 1.5 dB at 500 MHz 
¢ HIGH POWER GAIN: 12 GB at 2 GHz 


¢ LARGE DYNAMIC RANGE: 19 dBm at 1 GB, 
2 GHz Gain Compression 


DESCRIPTION 00 (CHIP) | 07/07B 


The NE021 series of NPN silicon transistors provides eco- 
nomical solutions to wide ranges of amplifier and oscillator 
problems. Low noise and high current capability provide low 
intermodulation distortion. The NE021 series is available as a 
chip or in several package styles. The series uses the NEC 
gold, platinum, titanium, and platinum-silicide metallization 
system to provide the utmost in reliability. NEO2107 is avail- 
able in both common-base and common-emitter configura- 
tions. The NE02107 has been qualified for high-reliability 
space applications. 


NE02130 
TYPICAL NOISE PARAMETERS (1a = 25°c) 


‘to | "eo [om | we [me 
=)_| cw) [waa | ana | re 
aD 





32 (TO-92) 7 35 (MICRO-X) 








33 (SOT 23 STYLE) 39 (SOT 143 STYLE) 


NE02135 
TYPICAL NOISE PARAMETERS (ta = 25°c) 





30 (SOT 323 STYLE) 


NE02139 
TYPICAL NOISE a alah 25°C) 


NFopt our 
(dB) ie 


VcE = 10 V, ic =20 mA 





a 
o 
—_ 






ol 


rao6 | 16 
161 | 33 
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145 | 53) | - 
es | _s7_| 
-e7 | 2 


o 
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ELECTRICAL CHARACTERISTICS (ta = 25°c) 















NE02100 NE02107 






PART NUMBER 
EIAJ’ REGISTERED NUMBER 
PACKAGE OUTLINE 00 (CHIP 07/07B? 


SYMBOLS PARAMETERS AND CONDITIONS UNITS | MIN | TYP | MAX | MIN | TYP | 


| _ft___| Gain Bandwidth ProductatVce=10V,Ic=20mA_ [GHz | 145 | | 


Insertion Power Gain at VCE = 10 V, Ic = 20 mA, 
f = 0.5 GHz dB 
f= 1 GHz dB 
f = 2 GHz dB 
NFMIN Minimum Noise Figure2 at 
VcE = 10 V, Ic =3 mA, f = 0.5 GHz 
VcE = 10 V, Ic=5 mA, f =1 GHz 
Vce = 10 V, Ic = 5 mA, f = 2 GHz 
Collector Cutoff Current at VcB = 15 V, le =0 


[tes | Emitter Cutoff CurentatVes=2Vlo-0 | BA 
Chee na 






: 
s 











ee 
[= [else 






Forward Current Gain at VcE = 10 V, Ic = 20 mA 


Collector to Base Capacitance‘ at Vcs = 10 V, le = 0, f = 1 MHz 
Thermal Resistance (Junction to Case) °C/W 
Thermal Resistance (Junction to Ambient) °C/W 


Total Power Dissipation 
ELECTRICAL CHARACTERISTICS (1a = 25°c) 


PART NUMBER NE02132 4E02135 NE02139 
EIAJ’ REGISTERED NUMBER 2SC2570 2SC4092 
PACKAGE OUTLINE 32 39 


[SYMBOLS | _ PARAMETERS AND CONDITIONS [UNITS | wiN TYP [WAX | MIN | T¥P [MAX | MIN] TYP | WAX] MN | TYP [WAX 


fT Gain Bandwidth Product at VCE = 10 V, 
Ic =20mA 


Insertion Power Gain at : se 
dB 18 
dB 13 




























































VcE = 10 V, Ic = 20 mA, 
f = 0.5 GHz 
f= 1 GHz 
f = 2 GHz 


Minimum Noise Figure® at 
VcE = 10 V, Ic =3 mA, 

f = 0.5 GHz 

VcE = 10 V, Ic = 5 Ma, 

f= 1 GHz 


IcBO Collector Cutoff Current at Vcs = 15 V, 
l—E =O 
CB 






























Emitter Cutoff Current at Ves = 2 V, 
Ic =0 
NFE Forward Current Gain at 
VcE = 10 V, IC = 20 mA 
Cc Collector to Base Capacitance‘ at 
Vcsp = 10 V, le =0, f= 1 MHz 
Thermal Resistance (Junction to Case) °C/W 


Thermal Resistance (Junction to Ambient)| °C/W 
Total Power Dissipation | mW 







0.7 0.75 


Notes: 
1. Electronic Industrial Association of Japan. 2. Input and output are tuned for optimum noise figures. 
3. Common base electrical charactristics see S-Parameters. 4. CCB measurement employs a three-terminal capacitance bridge 
5. Minimum dissipations based on RTH (J-A) for applications without effective incorporating a guard circuit. The emitter terminal shall be 
heat sink, maximum dissipations based on RTH (J-C) for applications with connected to the guard terminal. 
effective heat sink. 6. Output and Input are tuned for minimum noise figure. 
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ABSOLUTE MAXIMUM RATINGS (ta - 25°C) 









Ls|_ PARAMETERS _—| UNITS | RATINGS | 

| Vero _| Collector to Emitter Voltage | V | 122 
[veso | Emitorto Base Vokage | V [3 
[neton Temperate | -o | 2008 


Notes: 

1. Operation in excess of any one of these parameters may result in 
permanent damage. 

2. Typical BVCER = 25 V for R < 300 Q. 

3. Maximum TJ for the NEO2130, NE02132, NE02133 and NE02139 
is +150°C. 

4. Maximum storage temperature for the NEO2132 and NE02135 is 
-65 to +150°C. Maximum storage temperature for the NEO2130, 
NE02133 and NE02139 is -55 to 150°C. 


TYPICAL PERFORMANCE CURVES (ta = 25°c) 





NE02133 
DC POWER DERATING CURVES 












1. Mounted On AOs Substrate 
(32x21x10mm) And Encapsulated 

In Epoxy Resin (RTH (J-A) = 267°C/W 
2. Mounted On Al2Os Substrate 
(18x29x0.8mm) RTH(J-A) = 370°C/W 
3. Mounted On Al2O3 Substrate 
(10x15x0.8mm) RTH(J-A) = 490°C/W 
4. Free Air, RTH(J-A) = 666°C/W 


NS 
CASAC 
CCAS 


300 










Collector Dissipation, Pc (mW) 


Ambient Temperature, TA (°C) 


VOLTAGE CURRENT 
CHARACTERISTICS 











50 (A GSE Bas ES SE VcE = 10 V 
(SE) ESS a! a SR 
Mee es aioe ee 
eel? 60 Hiss 2 i 
ee tt tl ie | 
® 7 (Sa EES es SE Ee ee aie ee ae 
to ees RE EE ESS (SE Be a eee 
= ae SL A SR AS a ee 
° Peo td eee 
fe) oe: ii bee Ba) (a SS 
MS SS es Ca eS ed ee 
genie 2S eee ake; Be al 
1 ay SS aS Re EY aes Ce 
2 Gee GEE FE Ge Se Ga) SS ee 
it eT ae a eS 
iekied | Se ee TO: 2S ae ee 
0.5 0.6 0.7 0.8 0.9 


Base to Emitter Voltage, Vee (V) 
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Total Power Dissipation, PT (mW) 


Total Power Dissipation, PT (mW) 


Collector to Base Capacitance, CcB (pF) 
Emitter to Base Capacitance, CEB (pF) 


NE021 SERIES 


NE02100, NE02107, NE02132 
DC POWER DERATING CURVES 


NE02 100 
RTH(J-C) = 70°C/W 


NE02107 
RTH(J-C) = 90°C/W 


800 









600 






400 





ren-tvow [TQ 


0 50 100 150 200 
Ambient Temperature, TA (°C) 


DC POWER DERATING CURVES 


MOUNTED ON AlzOs 
400 SUBSTRATE 


(20X50X0.6") RTH(J-A) = 


FREE AIR 
RTH(J-A) = 600°C/W 





0 50 100 150 200 
Ambient Temperature, TA (°C) 


DEVICE CAPACITANCE 





0 2 3 


05 1 5 7 10 20 30 


Collector to Base Voltage, Vcs (V) 
Emitter to Base Voltage, VeB (V) 





NE021 SERIES 


TYPICAL PERFORMANCE CURVES (t= 25°c) 


NE02107, NE02135 
GAIN vs. FREQUENCY 


pT LL I vee 10 
= 


eae 


































a 
Vi 


Gain (dB) 
8 
y, 
AZ 


Cero 


0.1 0.2 05 07 10 2.0 


ae f (GHz) 


NE02107 
INSERTION GAIN vs. 
COLLECTOR CURRENT 


Insertion Gain, |S21|2 (dB) 
on 





Collector Current, Ic (mA) 


NOISE FIGURE AND ASSOCIATED 
GAIN vs. FREQUENCY 


5 20 

4 6= = 
co D 
=. < 
LL O 
z= 3 2 ¢ 
g § 
> O 
“9 : 8 
® AS) 
io) 3 
Zz o 

1 NE02133, NE02132 4 « 


NE02100, NE02107, NE02135 





0.1 02.03 O05 07 1 2 3 
Frequency, f (GHz) 
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Gain (dB) 


Noise Figure, NF (dB) 


DC Forward Current Gain, hFE 


24 


0.1 





NE02133 
GAIN vs. FREQUENCY 





zl 
AN 
Ht 


ici : 


0.2 03 0.5 07 1.0 2.0 
Frequency, f (GHz) 


NOISE FIGURE vs. 
COLLECTOR CURRENT 





2 3 5 7 10 20 30 
Collector Current, Ic (mA) 


GAIN BANDWIDTH PRODUCT 
AND FORWARD CURRENT GAIN 
vs. COLLECTOR CURRENT 










= Sati 
SAH 
2 3 57 10 20 30 5070100 


Collector Current, Ic (mA) 


Gain Bandwidth Product, ff (GHz) 


NE021 SERIES 


TYPICAL COMMON EMITTER SCATTERING PARAMETERS! (1 - 25°c) 





NE02100 
Coordinates in Ohms -90° 
Frequency in GHz 
(VcE = 10 V, ic = 20 mA) 





VceE=10V,ic=5mA 











FREQUENCY $11 $21 $12 $22 K MAG2 
(MHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) 
100 84 -32 11.83 160 03 70 94 -16 11 26.4 
500 5 -114 7.22 113 .07 36 56 -45 29 19.9 
1000 713 -150 4.13 89 09 27 39 -51 54 16.9 
1500 71 -164 2.85 76 09 27 36 -56 JT 15.0 
2000 71 -173 2.16 66 10 28 33 61 97 13.5 
2500 771 -179 1.75 57 10 30 33 -67 1.14 10.1 
3000 70 176 1.49 49 11 32 34 -73 1.25 8.3 
3500 10 172 1.28 42 12 33 35 -80 1.35 6.9 
4000 70 168 1.13 34 12 34 37 -88 1.41 5.9 
4500 70 165 1.02 27 13 34 39 -94 1.47 49 
5000 70 161 92 20 14 35 41 -100 1.49 4.2 
VcE = 10 V,ic=10mA 
100 715 -47 20.04 153 02 65 89 -24 11 29.2 
500 12 -137 9.40 105 05 34 41 -57 39 22.5 
1000 J2 -162 4.97 86 .06 34 27 -&2 69 19.0 
1500 71 -173 3.37 75 .07 38 23 -66 92 16.8 
2000 771 -179 2.56 66 .08 41 22 -71 1.09 13.2 
2500 71 176 2.05 58 09 43 23 -76 1.19 10.9 
3000 71 172 1.74 51 10 44 24 -82 1.27 9.2 
3500 71 168 1.50 44 11 44 25 -88 1.31 79 
4000 10 165 1.33 37 12 44 27 -95 1.36 6.8 
4500 70 162 1.19 30 13 44 29 ~=-100 1.39 5.9 
5000 10 159 1.08 24 14 43 31 -106 1.39 5.1 
VcE = 10 V, Ic = 20 mA 
100 68 -70 29.75 145 02 59 81 -33 14 31.6 
500 72 -152 10.58 99 04 37 30 -65 53 24.3 
1000 72 -170 5.42 84 05 43 19 -69 87 20.4 
1500 J2 -178 3.65 74 .06 48 . 17 -73 1.05 16.4 
2000 J2 177 2.74 66 07 50 17 -78 1.17 13.2 
2500 2 172 2.21 58 09 51 17 -83 1.23 11.3 
3000 71 169 1.86 51 10 52 19 -87 1.27 9.7 
3500 71 166 1.61 44 11 51 20 -93 1.30 8.4 
4000 JA 162 1.42 38 12 51 22 -99 1.34 7.3 
4500 71 160 1.28 31 13 49 24 ~=—s -105 1.33 6.4 
5000 71 157 1.15 25 14 48 27 ~_—C«-109 1.34 5.6 
Notes: 


1. S-Parameters include bond wires. 
BASE: Total 1 wire (s), 1 per bond pad, 0.0115 (291 pm) long each wire. | EMITTER: Total 2 wire (s), 1 per side, 0.015" (393 um) long each wire. 
COLLECTOR: Total 1 wire (s), 1 per bond pad, 0.0072" (182 jum) WIRE: 0.0007" (17.7 ppm) dia., gold. 
long each wire. 
2. Gain sige a eT a eT 
= K S . ’ = e = . = e . ; = - 
MAG = (Kt\/k?-1 ) . WhenK<1,MAG=MSG. MSG oy K A141 sul" isl" Sean A = S11 Sz - S21 S12 
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NE021 SERIES 





TYPICAL COMMON BASE SCATTERING PARAMETERS (ta = 25°c) 





VcB =10V,ic=5mA 


FREQUENCY 
(MHz) MAG 
100 19 
500 19 
1000 19 
1500 83 
2000 83 
2500 87 
3000 87 
3500 87 
4000 86 
Vcp=10V,ic=10mA 
100 .88 
500 .88 
1000 87 
1500 .90 
2000 92 
2500 95 
3000 .96 
3500 96 
4000 95 
VcBp = 10 V,ic=20mA 
100 92 
500 93 
1000 92 
1500 96 
2000 97 
2500 1.01 
3000 1.02 
3500 1.03 
4000 1.02 
VcB = 10 V,ic=40 mA 
100 95 
600 94 
1000 94 
1500 .98 
2000 99 
2500 1.04 
3000 1.05 
3500 1.05 
4000 1.03 


Note: 


1. Gain Calculations: 
MAG = -22!L (kK +\/K?-1 ) . WhenK<1, MAG =MSG. MSG = 


|S12 





NE02107B 

Coordinates in Ohms 
Frequency in GHz 

(VcB = 10 V, Ic = 20 mA) 


$21 $12 
ANG MAG ANG MAG ANG 
175 1.77 -10 01 106 
170 1.78 -24 01 111 
163 1.72 -44 01 117 
157 1.71 -64 03 109 
149 1.57 -87 06 106 
145 1.53 -99 08 103 
136 140 -122 11 95 
126 1.21 -140 13 86 
117 1.12  -164 17 76 
177 1.84 & 01 -31 
171 1.84 -19 01 112 
164 1.83 -38 01 132 
159 1.82 -57 03 118 
152 1.72 -76 06 117 
144 1.68 -92 08 108 
135 1.57 -113 12 98 
125 1.45 -135 15 88 
116 1.33 -156 18 77 
176 1.90 & 01 56 
171 1.89 -19 01 139 
164 1.89 -37 01 129 
159 1.88 -55 03 126 
152 1.81 -75 06 119 
142 1.75 -90 09 110 
132 167 -110 12 100 
121 155 -132 15 89 
112 142 -154 18 79 
176 1.93 -7 01 -74 
171 1.91 -20 01 116 
163 1.91 -38 01 133 
158 1.90 -57 03 126 
151 1.83 -77 06 119 
141 1.81 -92 09 111 
132 1.72 -115 12 100 
120 1.58 -136 15 88 
111 1.46 -157 18 77 
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[S21] 
[S12] ' 





S22 K MAG! 
MAG ANG (dB) 
1.01 9 0.477 22.480 
102 -22 -0.808 22.504 
1.05  -40 -1.645 22.355 
109 -58 -1.076 17.559 
109  -75 -0.782 14.177 
108 -81 0.574 12.816 
111 -96 0.484 11.047 
110-111 0.427 9.688 
1.08  -125 0.180 8.188 
1.01 6 0.671 22.648 
100 -18 0.431 22.648 
105 -36 -1.429 22.625 
108 -53 -0.950 17.830 
110 69 -0.857 14.574 
109 -81 -0.707 13.222 
113 -96 0.601 11.167 
112 -111 -0.458 9.853 
110  -126 -0.317 8.686 
1.02 6 0.315 22.788 
101 -18 -0.850 22.765 
105 -36 -1.189 22.765 
109 -53 -0.960 17.970 
110 69 -0.832 14.795 
1.09 -80 0.727 12.888 
113  -95 -0.658 11.435 
113-110 -0.532 10.142 
112  -125 0.388 8.970 
1.02 7 0.239 22.856 
101 -19 0.583 22.810 
105 -36 -1.140 22.810 
1.09 -53 -0.901 18.016 
110 69 -0.798 14.843 
109 -81 0.727 13.034 
113-97 0.591 11.563 
113-113 -0.502 10.226 
110  -127 0.341 9.091 


2 2 
K=- 1+1A]®-|S11]?- |S , A= S11 S22 - Sai S12 
2 |S12 Sa1| 


NE021 SERIES 
TYPICAL COMMON EMITTER SCATTERING PARAMETERS (ta = 25°c) 








180° \ | : 0° 
-{250 
-180‘ QS -30° 
NE02107E 3 
Coordinates in Ohms ~90° 
Frequency in GHz 


(VcE = 10 V, ic = 20 mA) 


VcE=10V,Iic=5mA 























FREQUENCY sn sa $12 $22 K MAG" 
(MHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) 
100 82 -36 13.90 157 01 73 95 -16 0.022 31.430 
500 70 -125 7.38 107 07 35 54 -47 0.345 20.230 
1000 68 -161 4.17 82 .08 25 .39 -59 0.628 17.170 
1500 68 -178 2.87 66 .09 24 38 68 0.783 15.036 
2000 .68 170 2.18 53 10 26 37 -78 0.928 13.385 
2500 67 159 1.73 40 11 22 38 -90 1.081 10.227 
3000 67 151 1.49 28 12 23 40 -102 1.116 8.867 
3500 68 142 1.27 17 13 19 43 -112 1.119 7.802 
4000 68 134 1.16 6 14 17 45 -122 1.101 7.249 
VcE = 10 V,Ic=10mA 
100 69 -54 22.57 150 01 69 89 -23 0.085 33.535 
500 67 -145 9.37 100 05 36 39 -58 0.489 22.728 
1000 67 -172 5.00 79 06 36 27 -70 0.821 19.208 
1500 67 175 3.40 65 .08 37 26 -77 0.907 16.284 
2000 67 165 2.57 53 09 40 25 -87 1.071 12.933 
2500 67 15 2.07 41 11 35 28 -97 1.052 11.355 
3000 67 146 1.80 30 12 34 31 -108 1.074 10.096 
3500 67 137 1.53 20 14 30 34 -116 1.046 9.080 
4000 67 130 1.41 8 15 23 36 -125 1.023 8.803 
VcE = 10 V, ic=20 mA 
100 58 -79 31.63 142 01 65 81 -32 0.170 35.001 
500 67 -161 10.57 95 03 45 28 -68 0.774 25.470 
1000 67 179 5.47 77 04 46 19 -78 1.205 18.622 
1500 67 168 3.70 64 07 46 19 -84 1.041 15.998 
2000 67 159 2.78 53 09 48 20 -96 1.077 13.207 
2500 67 150 2.26 42 11 44 23 =—s -105 1.058 11.658 
3000 68 142 1.96 31 12 39 25 -114 1.063 10.601 
3500 67 134 1.68 21 14 36 28 -122 1.065 9.238 
4000 68 - 127 1.53 9 16 27 31 -128 0.947 9.806 
VcE = 10 V, ic =30 mA 
100 55 -96 35.99 137 01 63 75 -37 0.236 35.562 
500 67 -167 10.79 93 02 48 24 -69 1.157 24.914 
1000 68 176 §.52 75 04 53 17 -77 1.192 18.752 
1500 68 166 3.75 63 07 52 17 -83 1.028 16.271 
2000 68 158 2.81 52 09 53 18 -96 1.065 13.383 
2500 68 148 2.26 41 11 46 21 -106 1.057 11.669 
3000 68 141 1.96 30 13 42 24 -115 1.008 11.227 
3500 68 133 1.66 20 14 38 27 —s -123 1.066 9.175 
4000 68 126 1.51 9 16 29 30 -131 0.984 9.749 
Note: 


1. Gain Calculations: 


mac = IS2tL (kK i\/K2-1 ) . When K<1,MAG=MSG. MSG =-S2L x= L+1Al?- [S11]? |S2a1? 4 ~ S14 S20 - Sor S12 
[S12] |S12| 2 |S12 S21 
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NE021 SERIES 





TYPICAL COMMON EMITTER SCATTERING PARAMETERS (1a = 25°c) 





NE02130 
- 50 Coordinates in Ohms -90° 
Frequency in GHz 
(VcE = 10 V, Ic =5 mA) 


VcE=10V,ic=5mA 











FREQUENCY $11 $21 2 $22 K MAG! 
(MHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) 
50 0.633 -34.1 21.952 158.1 0.019 66.2 0.928 -16.2 0.26 30.6 
100 0.592 -60.3 18.108 141.7 0.034 65.6 0.812 -29.4 0.27 27.3 
200 0.495 -99.9 12916 120.3 0.049 56.9 0.595 -43.1 0.48 24.2 
300 0.452 -124.6 9.523 107.9 0.06 55.8 0.464 -48.2 0.64 22.0 
400 0.43 -139.4 7.444 100.2 0.07 57 0.386 -50.0 0.76 20.3 
800 0.415 -172.9 3.961 82.1 0.109 62.9 0.268 -52.0 1.00 15.6 
1000 0.419 177.8 3.221 75.6 0.13 64.7 0.246 -53.8 1.04 12.7 
1500 0.443 160.7 2.233 63.3 0.186 66.6 0.213 61.3 1.05 9.4 
2000 0.463 148.3 1.748 52.9 0.243 65.7 0.202 -72.4 1.03 7.5 
2500 0.482 138 1.462 443 0.301 63.7 0.201 -86.5 1.00 6.9 
3000 0.501 129.3 1.277 36.8 0.36 60.8 0.21 -101.2 0.97 5.5 
VcE=10V,ic=5mA 
50 0.77 -22.6 14.062 164.1 0.022 78.1 0.963 -10.7 0.13 28.1 
100 0.733 -42.9 12.441 1508 0.038 69.6 0.897 = -21.1 0.17 25.2 
200 0.62 -76.5 9.994 130.3 0.062 57.3 0.734 -34.4 0.32 22.1 
300 0.548 -101.4 7.88 116.3 0.075 518 0.603 -41.2 0.46 20.2 
400 0.504 -118.9 6.377 107 0.085 49.9 0.513 -44.7 0.58 18.8 
800 0.452 -160 3.534 84.9 0.113 53.1 0.360 -49.2 0.91 15.0 
1000 0.449 -171.8 2.894 774 0.128 56.1 0.330 3 -51.1 1.00 13.5 
1500 0.467 167.3 2.023 63.4 0.173 61.8 0.289 =-58.1 1.07 9.1 
2000 0.489 152.7 1.588 52.1 0.225 64 0.277 68.7 1.05 7.1 
2500 0.507 141.1 1.328 43 0.282 64.1 0.274 -82.0 1.01 6.1 
3000 0.526 131.3 1.156 35.5 0.345 62.4 0.281 -96.2 0.97 5.3 
Note: 


1. Gain Calculations: 


MAG = 4S2!L (ki\/K?-1 ) . When K<1, MAG =MSG. MSG = -4S2!L x= 1+1Al?-|Sti]?-|S22?_ 4 _ s14. S29 - Sot Si2 
|S12} [S12] 2 |S12S21| 
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NE021 SERIES 





TYPICAL COMMON EMITTER SCATTERING PARAMETERS (1a - 25°c) 








NE02132 
Coordinates in Ohms 
~60 Frequency in GHZ 

(VcE = 10 V, Ic = 20 mA) 





VcE=10V,ic=5mA 























FREQUENCY sn Sar a ee Seo K MAG! 
(MHz) MAG ANG MAG ANG MAG_ ANG MAG ANG (dB) 
100 70 -45 1265 145 03 71 88 -21 0.213 26.250 
200 54 780 963 123 05 55 70 -34 0.474 22.847 
500 39 -136 5.06 92 09 53 46 -47 0.810 17.499 
1000 35 176 2.77 63 14 52 40 57 1.005 12.547 
1500 36 145 1.97 44 20 51 37 -72 1.027 8.930 
2000 41 120 1.62 25 26 43 36 -88 0.951 7.945 
VcE = 10 V, IC =10 mA 
100 50 64 1888 135 02 69 78 -29 0.401 29.750 
200 37 -105 1246 113 03 57 56 -40 0.833 26.184 
500 31 -155 5.84 86 09 64 35 -48 0.910 18.122 
1000 30 163 3.12 62 15 58 32 57 1.014 12.467 
1500 32 136 2.20 44 22 53 30 -73 1.006 9.515 
2000 37 114 1.80 26 28 42 29 -89 0.958 8.081 
VceE = 10 V, Ic = 20 mA 
100 34 -90 23.82 125 01 “1 67 -34 0.968 33.769 
200 27 -133 14.23 105 03 66 45 -42 0.962 26.761 
600 27 -171 6.24 83 09 70 .29 -46 0.960 18.409 
1000 .29 155 3.31 60 16 62 .28 -55 0.986 13.157 
1500 30 131 2.32 43 23 5A 26 -74 1.002 9.756 
2000 35 111 1.88 26 .29 42 .26 -90 0.961 8.118 
VcE = 10 V, Ic = 40 mA 
100 27-118 26.55 117 01 73 57 —--36 1.164 31.790 
200 26 -156 1482 100 02 75 38 -39 1.397 24.948 
500 27 179 6.32 81 09 74 27 -41 0.970 18.465 
1000 29 151 3.33 59 16 63 27 53 0.992 13.183 
1500 31 128 2.34 43 23 55 26 -71 0.991 10.075 
2000 36 109 1.89 25 29 42 25 -88 0.956 8.141 
Note: 


1. Gain Calculations: 


MAG = -S2L (ki\/K?-1 ) . WhenK<1,MAG=MSG. MSG = IS2!L x= 1+1A1®- [S11]? -|S2a)? 4 _ S11 Sop - S21 Sie 
1S12| |S12| 2 |S12S21| 
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NE021 SERIES 
TYPICAL COMMON EMITTER SCATTERING PARAMETERS (ta - 25°c) 








NE02133 
Coordinates in Ohms 
Frequency in GHZ -60° 
(VcE = 10 V, Ic = 20 mA) 





VcE=10V,ic=5mA 




















FREQUENCY $11 $21 $12 $22 K MAG! 
(MHz) MAG ANG MAG ANG MAG ANG MAG ANG 
100 .80 -37 13.53 150 .03 73 91 -18 0.178 26.542 
200 63 -63 10.48 129 04 59 72 -29 0.477 24.183 
500 7 -114 5.56 99 09 61 48 -38 0.795 17.908 
1000 7 -158 3.02 76 15 60 40 -41 0.988 13.039 
1500 7 172 2.16 63 21 63 34 -49 1.039 8.914 
2000 29 151 1.74 49 a | 58 31 62 1.031 7.022 
VcE=10V,ic=10mA 
100 66 -48 19.53 139 .02 79 81 -27 0.235 29.897 
200 46 -78 13.52 118 .03 58 58 -35 0.761 26.539 
500 a7 -129 6.29 93 09 67 38 -36 0.900 18.444 
1000 21 -169 3.31 74 .16 66 34 -40 0.993 13.157 
1500 23 165 2.35 62 23 64 29 -47 1.007 9.593 
2000 .26 146 1.87 50 29 59 .26 62 1.011 7.438 
VcE = 10 V, ic = 20 MA 
100 51 61 19.37 129 .02 79 70 -32 0.497 29.861 
200 33 -91 15.04 109 .03 64 . 48 -35 0.909 27.001 
500 21 -143 6.57 89 .08 71 33 -32 1.010 18.522 
1000 .19 -177 3.41 72 .16 69 32 -37 1.005 12.847 
1500 2 | 160 2.41 61 24 67 .26 -45 1.006 9.524 
2000 24 142 1.92 49 30 59 23 -59 1.013 7.369 
Note: 


1. Gain Calculations: 


MAG = S2iL (kK t\/K?-1 ) . When K<1,MAG =MSG. MSG = IS2!L x= 1+1Al?-[Si1]?-|S2? 4 _ S11 S09 - Sor Siz 
1S12| |S12| 2 |S12Sa1| 
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NE021 SERIES 





TYPICAL COMMON EMITTER SCATTERING PARAMETERS (ta - 25°c) 





“ Coordinates in Ohms sll 
Frequency in GHz 
(VcE = 10 V, Ic = 20 mA) 


VcE=10V,ic=5mA 








FREQUENCY $11 S21 S12 S22 K MAG" 

(MHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) 
100 84 -36 13.82 156 02 73 94 -18 0.023 28.395 
500 68 -126 7.18 106 .08 35 51 -53 0.368 19.530 
1000 66 -163 4.02 81 09 27 34 -66 0.664 16.500 
1500 65 178 2.75 64 .10 27 31 -74 0.890 14.393 
2000 65 163 2.10 52 12 30 31 -83 0.960 12.430 
2500 66 151 1.68 39 13 26 1 -95 1.075 9.441 
3000 66 141 1.46 27 14 26 33 -106 1.125 8.030 
3500 67 129 1.24 17 16 26 36 -116 1.099 6.974 
4000 68 121 1.14 5 17 23 38 -127 1.069 6.656 





VcE = 10 V, ic=10 mA 














100 0.666 -50 23.536 149 0.004 65 0.854 -28 0.634 37.697 
500 0.592 -147 9.285 99 0.033 39 0.363 -72 0.859 24.493 
1000 0.604 -179 4.955 77 0.051 39 0.276 -82 1.128 17.700 
1500 0.595 163 3.288 63 0.073 39 0.240 -87 1.172 14.054 
2000 0.609 152 2.527 46 0.109 36 0.195 -104 1.138 11.397 
2500 0.615 139 2.022 39 0.132 41 0.204 -115 1.180 9.287 
3000 0.632 126 1.726 28 0.152 38 0.212 -125 1.168 8.071 
3500 0.642 114 1.439 12 0.175 27 0.233 -135 1.150 6.763 
4000 0.649 104 1.315 5 0.199 27 0.256 -144 1.113 6.156 
VcE = 10 V, ic =20mA 
100 0.545 -74 32.448 140 0.002 67 0.763 -38 1.982 36.428 
500 0.593 -163 10.200 94 0.020 45 0.270 -80 1.428 23.189 
1000 0.602 173 5.276 75 0.040 49 0.217 -89 1.445 17.244 
1500 0.605 158 3.505 61 0.072 50 0.188 -93 1.210 14.212 
2000 0.616 148 2.718 46 0.108 44 0.161 -110 115 11.942 
2500 0.623 135 2.159 39 0.133 48 0.176 -120 1.142 9.815 
3000 0.639 123 1.841 29 0.156 43 0.188  -128 1.110 8.698 
3500 0.644 111 1.549 13 0.180 32 0.210 -135 1.094 7.477 
4000 0.649 102 1.411 6 0.205 32 0.232 -142 1.060 6.881 
VcE=10V,ic=30mA 
100 58 -95 35.35 134 01 59 72 -40 0.275 35.484 
500 ~=Cté«i*wSH -169 10.11 91 .03 50 22 -82 0.958 25.276 
MAO00:: 2 oe CSpte 178 a SI MI OS I a rs OTE ® -16.68Rr 
1500 65 162 3.49 62 .08 63 14 -103 1.103 14.446 
2000 66 152 2.63 52 Ba i 54 15 -112 1.058 12.315 
2500 66 141 2.10 39 13 46 17 -122 1.095 10.207 
3000 66 132 1.82 29 15 42 19 -129 1.086 9.052 
3500 67 122 1.54 20 7 38 22 -137 1.089 7.748 
4000 68 115 1.44 9 20 31 24 -146 0.970 8.573 





See note on next page. 
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NE021 SERIES 





TYPICAL COMMON EMITTER SCATTERING PARAMETERS (ta = 25°c) 








NE02139 
Coordinates in Ohms 
Frequency in GHz 
(VcE = 10 V, Ic = 5 mA) 





VcE=10V,ic=5mA 


FREQUENCY $11 S21 2 $22 K MAG" 
(MHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) 

100 78 -39 13.96 156 027 63 91 -21 0.167 27.135 
200 71 -74 11.81 131 058 62 77 -36 0.329 21.430 
400 57 -114 751 107 081 42 54 -50 0.563 18.797 
600 50 -143 5.68 93 .093 39 42 -56 0.738 16.985 
800 49 -164 4.16 72 104 37 35 -59 0.860 15.398 
1000 49 -180 3.50 81 117 37 30 63 0.938 14.105 
1200 1 168 2.83 55 129 37 27 -66 0.977 12.978 
1400 52 160 2.59 63 .144 36 25 -73 1.017 11.247 
1600 53 150 2.19 49 155 38 22 -79 1.046 9.850 
1800 53 142 2.09 42 173 36 21 -88 1.059 8.908 
2000 036 135 1.79 36 181 36 19 -98 1.096 8.065 


VcE = 10 V,ic=10 mA 


100 63 -58 20.38 145 025 58 81 -31 0.267 29.113 
200 56 -98 15.27 119 .039 60 61 -45 0.534 23.790 
400 47 -139 8.90 98 .062 44 39 -57 0.773 20.566 
600 45 -164 6.48 87 .073 50 30 -60 0.912 18.320 
800 45 180 4.66 76 091 49 25 63 0.984 16.309 
1000 47 168 3.89 69 .109 50 21 -68 1.023 13.826 
1200 48 157 3.13 61 126 48 18 -71 1.038 12.288 
1400 50 152 2.86 54 .143 44 17 -80 1.044 11.116 
1600 51 143 2.41 48 .160 46 14 -88 1.045 10.104 
1800 52 136 2.30 42 181 42 14 -99 1.048 9.263 
2000 54 130 1.97 36 .191 41 12 -113 1.084 8.371 
VcE = 10 V, ic = 20 mA 
100 53 -82 25.86 136 021 35 72 -41 0.435 30.904 
200 47 -121 17.23 110 033 61 48 -51 0.711 25.017 
400 43 -157 9.44 92 051 50 30 -58 0.905 21.298 
600 44 -177 6.74 83 069 57 23 -60 0.971 18.616 
800 45 170 4.82 74 090 55 20 61 1.024 15.561 
1000 46 161 4.01 67 107 54 16 -66 1.044 13.619 
1200 48 152 3.23 39 127 54 14 -71 1.028 12.483 
1400 50 147 2.95 53 149 50 13 -80 1.035 11.252 
1600 51 139 2.48 47 164 50 .10 -91 1.038 10.206 
1800 52 133 2.36 41 187 45 10 -104 1.030 9.506 
2000 55 127 2.02 36 197 44 09 -121 1.055 8.680 





Note: 
1. Gain Calculations: 


MAG = -S2!L (K2\/K2-1 ) . When K<1,MAG=MSG. MSG = -IS2!L x - 1+141*-|S11]?-|S22)* 4 - S11 S22 - S21 S12 
[S12 |S12| 2 |S12 S21] 
3-22 


NE021 SERIES 





OUTLINE DIMENSIONS (units in mm) 


NE02100 (CHIP) PACKAGE OUTLINE 07 


Yj 


5.0 MIN (ALL LEADS) 


=Or te 


45 


*07B has emitter and base reversed.. 










PACKAGE OUTLINE 30 PACKAGE OUTLINE 32 PACKAGE OUTLINE 33 
40.2 
¢5.2 MAX 2.8 93 
T 
5.5 MAX wh era te LL ao10 


40.05 
19 ~ F(A Leaps) 


14.0 MIN a +0.2 +0.10 


5.0.4 0.65 6 15 


1.77 MAX a SOLAS: 


eons + +0.10 
16 506 





PACKAGE OUTLINE 35 PACKAGE OUTLINE 39 
(MICRO-X) (SOT-23) 


al 3.8 MIN 


ALL LEADS 





0.540.06 


0 to 0.1 
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NE021 SERIES 


PACKAGE OUTLINE 30 
RECOMMENDED P.C.B. LAYOUT 





PACKAGE OUTLINE 33 
RECOMMENDED P.C.B. LAYOUT 





PACKAGE OUTLINE 39 
RECOMMENDED P.C.B. LAYOUT 


Cc 


3 4 










SYMBOL MILLIMETERS | INCHES | 
pc] COMIN, | 0 
a 
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NEC 





NE21900 


NPN SILICON HIGH | NE21903 


FREQUENCY TRANSISTOR | NE21908 
NOT RECOMMENDED FOR NEW DESIGN 


NE21935 





FEATURES 


HIGH fr: 8 GHz 


LOW NOISE : 
1 dB at 0.5 MHz 
2.2 GB at 2 GHz 


HIGH COLLECTOR CURRENT: 80 mA 


HIGH OSCILLATOR POWER OUTPUT: 
100 mW AT 6 GHz 


EXCELLENT GENERAL PURPOSE TRANSISTOR 


ELECTRICAL CHARACTERISTICS (ta = 25°c) 

















hFE Forward Current Gain at 
VcE = 8 V, IC = 20 mA 
Thermal Resistance (Junction to Case) 


Total Power Dissipation (TA = 25°C) 





PART NUMBER 
EIAJ’ REGISTERED NUMBER 
PACKAGE OUTLINE 





Insertion Power Gain at VcE = 8 V, 
Ic = 20 mA, 
f = 0.5 GHz 
f= 1 GHz 
f = 2 GHz 


Minimum Noise Figure? at VcE = 8 V, 
Ic=5 mA, 

f = 0.5 GHz 

f= 1 GHz 

f = 2 GHz 
Associated Gain at Optimum Noise Figure, 
VcE =8 V, Ic =5 mA, 

f = 0.5 GHz 

f= 1 GHz 


dB 
dB 
dB 
dB 
dB 
dB 
dB 

f = 2 GHz dB 

Collector to Base Capacitance‘ at 

Vcs = 8V, le =0 pF 























Collector Cutoff Current at VcB = 8 V, 

l—E =O 

Emitter Cutoff Current at Ves = 1V, 

ic =0 
°C/W 





Notes: 


1 


Electronic Industrial Association of Japan. 


2. Input and output are tuned for optimum noise figure. 
3. 
4. CCB measurement employs a three-terminal capacitance bridge incorporating a guard circuit. The emitter terminal shall be connected to the 


EIAJ registered number refers to grade C versions of these devices. 


guard terminal. 
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aa ao 
g\a 2B or 
S00 


DESCRIPTION 


The NE219 series of NPN silicon bipolar transistors is de- 
signed for small signal amplifiers and oscillator applications up 
to 6 GHz. The series employs arsenic doped emitters and 
NEC's hi-rel platinum-gold metallization system which permits 
reliable operation at high temperature operation (100°C) at 
rated dissipation. The series is available in either chip form 
(NE21900) or in a variety of packages. Low noise and high 
current capability provides wide dynamic range and economi- 
cal solutions to a wide variety of microstrip thick and thin film 
applications. Quality, performance, uniformity and reliability 
are assured by NEC's quality assurance program which is 
patterned after MIL-STD-19500. 






2SC22183 





NE21900, NE21903, NE21908, NE21935 


ABSOLUTE MAXIMUM RATINGS! (ta = 25°c) TYPICAL NOISE PARAMETERS (ta = 25°c) 













ah 
es 


} | UNITS | 
ik | | mA 
Ts j 


8V,ic=5mA 


Collector Current 
[ty |aunction Temperature | °C 
Storage Temperature 


Notes: 

1. Operation in excess of any one of these parameters may result in 
permanent damage. 

2. Typical VCER = 20 V for R= 10Q. 

3. TSTG = -65 to +150°C for NE21935 Grade D. 







8V,Ic=20mA 


< 


CE 


TYPICAL PERFORMANCE CURVES (ta = 25°c) Note: 
nt 1. Input tuned for minimum Noise Figure, output tuned for Maximum 





















Gain. 
POWER DERATING CURVES " DEVICE CAPACITANCE 
TTT Te wen ig 
: San es [TM 
| [swom AY | 3 
ee eee rs ee 
great “NI ees. AA BOSSE 
\ 
2 |soom | Nw, NM a SSeS 
Ei 400 §8o7 LE NJ FIT et 
= | | 33 a NE 
a NY : a ieee Ss S00 a 
: NN a 
- a = 
: (iti IN 85 os 
0 50 100 150 200 0 05 1 2 3 5§ 710 20 40 
Ambient Temperature, TA (°C) Collector to Base Voltage, Vcs (V) 
Emitter to Base Voltage, VeB (V) 
GAIN BANDWIDTH PRODUCT FORWARD CURRENT GAIN 
vs. COLLECTOR CURRENT vs. COLLECTOR CURRENT 
- — Ae 
= 0 ie i : 
ee | 3 
: j 
3 10 [= 
ge; : 
gs PA 8 = 
E a i a 
: rg A 3 
re | 9 
en 
1 
1 2 3 5 10 20 30 50 100 
Collector Current, Ic (mA) Collector Current, Ic (mA) 


3-26 


NE21900, NE21903, NE21908, NE21935 
TYPICAL PERFORMANCE CURVES (1a - 25°c) 


INSERTION GAIN |S21E|2 










GAIN vs. FREQUENCY vs. COLLECTOR CURRENT 
30 22 
i | > = 
15 FL HNENUT mA TT | [oscns| 
ft AA =a 18 
20 el > 16 
ox || [| LENIN Baal w 
ra) i N 14 
ee ee), Bail oO 
s Ft ET XA KLEE g 12 
6 ,. _ LEU AINE LE § 10 
ot tT a NING 5S 
: ee ll 5 : 
a | NA zg 
; ee 4 T 
rT oT LTT CUE CLT 2 
s LLU _LCL ; | 
0.1 0.203 05 1 2 3 5 10 1 2 3 «5 10 2 30 SO 100 
Frequency, f (GHz) Collector Current, Ic (mA) 
OPTIMUM NOISE FIGURE OPTIMUM NOISE FIGURE 
vs. FREQUENCY vs. COLLECTOR CURRENT 





Optimum Noise Figure, NF (dB) 
Optimum Noise Figure, NF (dB) 





Li 
al 
a 
a 
x 
ie 
a 
x 


Sena 

Lg 
a 
bald 
ae 
az 
ks 
eles 
aE 





1.5 2.0 
Frequency, f (GHz) Collector Current, Ic (mA) 


on 
@ 
oS 
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NE21900, NE21903, NE21908, NE21935 





NE21900 TYPICAL COMMON EMITTER SCATTERING PARAMETERS (1a = 25°c) 


VcE=8V,ic=5mA 





FREQUENCY $11 Sat $12 $22 K MAG2 
(MHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) 
100 0.831 -30.8 11.617 160.6 0.022 72.9 0.957 -13.1 0.08 27.2 
200 0.814 -56.2 10.691 146.5 0.038 59.8 0.87 -22.5 0.12 24.5 
500 0.763 -110.8 7.737 = 117.5 0.061 37.7 0.642 -368 0.23 21.0 
1000 0.745 -147.6 4.603 94.5 0.07 26.1 0.487 -428 0.45 18.2 
1500 0.74 -163 3.213 81.6 0.073 24 0.446 -48 0.65 16.4 
2000 0.738 -172.8 2.467 718 0.076 24.8 0.435 -53.8 0.82 15.1 
2500 0.733 -179.7 1.997 63.7 0.076 276 0.435 -60.2 1.03 13.1 
3000 0.734 174.8 1.677 55.8 0.08 30.3 0.445 -67.2 1.14 10.9 
3500 0.736 170.4 1.442 49 0.085 32.7 0.461 -74 1.21 9.5 
4000 0.735 166.2 1.267 42.5 0.089 35.1 0.478 -80.8 1.28 8.4 
4500 0.736 162.7 1.12 36.1 0.095 37.9 0.497 -87.6 1.31 7.4 
5000 0.737 159.2 1.015 30.5 0.103 40 0.514 -93.7 1.28 6.8 
5500 0.738 156.2 0.923 25.5 0.111 418 0.534 -99.9 1.25 6.2 
6000 0.737 153.2 0.843 20.4 0.12 43.3 0.552 -105.1 1.23 5.6 
6500 0.742 150.5 0.774 15.6 0.129 43.5 0.573 -110.6 1.16 5.4 
7000 0.744 147.8 0.711 11.4 0.139 42.9 0.59 -115.8 1.12 5.0 
7500 0.743 145.3 0.659 8 0.147 43.1 0.603 -120.4 1.12 4.4 
| 8000 0.742 143.1 0.61 3.9 0.156 43 0.62 -125.3 1.1 40 
VcE=8V,Iic=10mA 
100 0.735 -43.8 19.454 155.5 0.02 68 0.917 -19.4 0.09 29.9 
200 0.727 -77 17.014 1388 0.033 54.1 0.783 -31.6 0.15 27.1 
500 0.723 -130.7 10.407. = 110.1 0.047 35.2 0.506 -46.6 0.32 23.5 
1000 0.729 -159 5.73 91.2 0.053 30.6 0.36 -51 0.59 20.3 
1500 0.728 -170.9 3.935 80.1 0.058 33.1 0.324 -55.4 0.81 18.3 
2000 0.728 -178.7 2.983 715 0.064 36.1 0.317 -60.6 0.98 16.7 
2500 0.725 175.6 2.406 64.3 0.069 39.2 0.321 -66.7 1.13 13.2 
3000 0.728 171.1 2.019 57.4 0.076 42.1 0.333 -73.4 1.2 11.5 
3500 0.731 167.2 1.739 51.1 0.085 44.1 0.349 -79.5 1.2 10.4 
4000 0.729 163.5 1.528 448 0.093 45.5 0.367 -85.5 1.24 9.2 
4500 0.73 160.2 1.356 38.8 0.1 46.2 0.387 -91.5 1.26 8.3 
5000 0.73 157.2 1.23 33.6 0.11 46.7 0.407 -97.5 1.23 76 
5500 0.735 154.4 1.122 28.9 0.119 46.8 0.428 -102.7 1.19 7.1 
6000 0.732 151.6 1.028 23.8 0.129 47.1 0.449 -107.6 1.17 6.5 
6500 0.737 149 0.95 18.8 0.139 46.4 0.472 = -112.7 1.11 6.3 
7000 0.736 146.5 0.877 14.5 0.149 45 0.491 -117.2 1.08 6 
7500 0.739 144.1 0.821 11 0.158 44.4 0.506 -121 1.05 5.8 
8000 0.735 142 0.76 7 0.165 43.8 0.526 -125.5 1.07 § 
Notes: 


1. S-parameters include bond wires: 

Base: Total 1 wire(s), 1 per bond pad, 0.0107" (273 ym) long each wire. 
Collector: Total 1 wire(s), 1 per bond pad, 0.0085" (215 ym) long each wire. 
Emitter: Total 2 wire(s), 1 per side, 0.0168" (427 um) long each wire. 
Wire: 0.0007" (17.7 um) dia., gold. 

Gain Calculations: 


nm 


MAG = IS2tL (kK t\/K?-1 ) . When Ks1,MAG=MSG. MSG =-S21L = 1+141*-|S11]2- S24? a _ S14 So - Sor Si2 
[S12] |S12| 2 |S12Sa21| 
MAG = Maximum Available Gain 
MSG = Maximum Stable Gain 
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NE21900, NE21903, NE21908, NE21935 
NE21900 TYPICAL COMMON EMITTER SCATTERING PARAMETERS! (ta - 25°c) 








NE21900 

Coordinates in Ohms 

~ 550 Frequency in GHz ~30° 
VcE=8V,Iic=20mA 


VcE =8 V, ic=20 mA 











FREQUENCY | $11 $21 $12 $22 K MAG2 
(MHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) 
100 0.638 63.3 28.889 149.2 0.018 63.1 0.861 -26.1 0.12 32.1 
200 0.671 -101 23.023 130.3 0.027 49.3 0.682 -40.5 0.19 29.3 
500 0.711 -146 12.178 104.5 0.035 35.9 0.396 -55.0 0.44 25.4 
1000 0.723 -167.1 6.433 88.4 0.042 38.4 0.271 -58.4 0.76 21.9 
1500 0.726 -176.4 4.381 78.7 0.049 42.9 0.244 # £-625 0.97 19.5 
2000 0.728 177.2 3.317 71.2 0.057 46.7 0.241 676 1.09 15.8 
2500 0.723 172.4 2.672 64.2 0.066 49.7 0.248 ~=--73.1 1.18 13.5 
3000 0.727 168.3 2.240 57.7 0.075 51.2 0.261 -79.5 1.21 12.0 
3500 0.727 164.9 1.937 51.7 0.085 51.5 0.278 = -85.2 1.22 10.7 
4000 0.728 161.4 1.700 45.9 0.095 51.6 0.297 -908 1.21 9.8 
4500 0.729 158.3 1.512 40.6 0.104 51.6 0.316 -96.4 1.22 8.8 
5000 0.731 155.4 1.367 35.4 0.114 §1.2 0.339 -101.5 1.19 8.2 
5500 0.731 152.8 1.246 30.6 0.124 50.6 0.360 -106.2 1.17 75 
6000 0.732 150.4 1.138 25.6 0.135 49.9 0.383 -110.7 1.14 7.0 
6500 0.735 147.8 1.057 20.5 0.144 48.5 0.405 -115.0 1.10 6.7 
7000 0.736 145.5 0.979 16.2 0.154 46.9 0.425 -119.1 1.07 6.4 
7500 0.738 143.2 0.917 12.9 0.163 46.0 0.442 -122.5 1.04 6.3 
8000 0.735 141.1 0.855 8.2 0.171 44.7 0.461 -126.6 1.05 5.6 

VcE = 8 V, ic = 30 mA 
100 0.607 -75.1 33.564 1453 0.016 60.5 0.825 -29.6 0.13 33.2 
200 — 0.662 -112.4 25.268 126 0.024 469 0.627 -443 0.23 30.2 
500 0.713 -152.2 12.676 101.9 0.031 37.4 0.35 -§7.2 0.5 26.1 
1000 0.723 -170.4 6.634 87.2 0.038 42.1 0.242 -§9.8 0.84 22.4 
1500 0.727 -178.6 4.496 779° 0.046 47.5 0.218 63.7 1.03 18.8 
2000 0.729 175.6 3.397 70.7 0.055 50.9 0.217 -68.3 1.14 15.6 
2500 0.725 171.2 2.728 64 0.065 53.2 0.228 -743 1.2 13.5 
3000 0.729 167.3 2.283 575 0.075 54.2 0.242 -80.7 1.21 12.1 
3500 0.731 163.9 1.971 51.7 0.085 54.3 0.259 -86.4 1.21 10.9 
4000 0.730 160.8 1.731 459 0.095 54.4 0.28 -91.7 1.22 9.8 
4500 0.730 157.8 1.538 40.3 0.105 54.1 0.30 -97.2 1.21 8.9 
5000 0.732 154.9 1.391 35 0.115 53.1 0.322 -1018 1.19 8.2 
5500 0.734 152.3 1.273 30.3 0.125 52.0 0.343 -106.3 1.16 7.7 
6000 0.736 149.7 1.165 25.6 0.136 51.2 0.366 -1106 1.12 7.2 
6500 0.738 147.4 1.084 20.8 0.146 49.9 0.388 -115.1 1.08 7.0 
7000 0.739 144.9 1.000 16.5 0.156 48.1 0.409 -119.4 1.05 6.7 
7500 0.739 142.7 0.944 12.8 0.164 469 0.429 -122.3 1.03 6.5 
8000 0.738 140.8 0.874 8.7 0.173 45.9 0.447 -126.2 1.03 6.0 

Notes: 


1. S-parameters include bond wires: 
Base: Total 1 wire(s), 1 per bond pad, 0.0107" (273 jum) long each wire. 
Collector: Total 1 wire(s), 1 per bond pad, 0.0085" (215 jum) long each wire. 
Emitter: Total 2 wire(s), 1 per side, 0.0168" (427 jum) long each wire. 
Wire: 0.0007" (17.7 pm) dia., gold. 
2. Gain Calculations: - r ; 
MAG = el (Ki\/K2-1 ) . WhenK<1,MAG=MSG. MSG = 82 «= L+lAl [Silt [Szal" 4 - S11 Sze - Sai Sie 


[S12] 2 |S12 S21] 
MAG = Maximum Available Gain 
MSG = Maximum Stable Gain 9.09 


NE21900, NE21903, NE21908, NE21935 


NE21900 TYPICAL COMMON COLLECTOR SCATTERING PARAMETERS! (ta - 25°c) 





Vcc =8V,Iic=10mA 


FREQUENCY $11 S21 S12 S22 K MAG2 
(MHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) 
2000 0.88 -56 1.57 -29 0.44 47 0.64 143 0.24 5.5 
2500 0.87 67 1.5 -34 0.52 41 0.6 139 0.27 46 
3000 0.83 -77 1.39 -42 0.58 31 0.54 128 0.33 3.8 
3500 0.82 -85 1.26 ~44 0.60 27 0.46 131 0.38 3.2 
4000 0.8 -93 1.18 -49 0.64 21 0.43 124 0.39 2.7 
4500 0.79 -98 1.12 -52 0.67 14 0.38 125 0.46 2.2 
5000 0.79 -103 1.02 -53 0.68 11 0.32 130 0.50 18 
5500 0.77 -109 1.00 -55 0.72 7 0.31 126 0.51 1.4 
6000 0.78 -113 0.93 -57 0.72 4 0.25 142 0.58 1.1 


Vcc =8V,ic=20mA 


2000 0.91 -53 1.66 -29 0.4 51 0.71 147 0.2 6.2 
2500 0.9 -64 1.59 -34 0.47 45 0.68 143 0.21 5.3 
3000 0.87 -14 1.47 -42 0.53 35 0.62 132 0.26 4.4 
3500 0.86 -82 1.35 -43 0.55 32 0.54 135 0.29 3.9 
4000 0.84 -90 1.26 -49 0.6 26 0.52 128 0.31 3.2 
4500 0.84 -95 1.2 -52 0.63 19 0.47 129 0.38 2.8 
5000 0.83 -101 1.09 -54 0.64 16 0.41 131 0.41 2.3 
5500 0.82 -107 1.07 -56 0.64 12 0.4 127 0.4 2.2 
Eee 


Vcc =8 V,ic=30mA 





2000 0.91 -52 1.67 -29 0.39 52 0.74 148 0.19 6.3 
2500 0.91 -64 1.61 -34 0.47 46 0.7 144 0.2 53 
3000 0.87 -74 1.49 -42 0.52 36 0.64 133 0.24 46 
3500 0.87 -82 1.36 -44 0.55 33 0.57 136 0.27 3.9 
4000 0.84 -90 1.28 -50 0.59 27 0.54 129 0.3 3.4 
4500 0.85 -95 1.22 -53 0.62 20 0.5 129 0.35 2.9 
5000 0.84 -100 1.1 -55 0.64 17 0.43 131 0.39 2.4 
5500 0.83 -107 1.08 -57 0.69 13 0.42 127 0.39 1.9 
6000 0.84 -111 1 -59 0.69 11 0.36 137 0.45 1.6 
Notes: 


1. S-parameters include bond wires: 
Base: Total 1 wire(s), 1 per bond pad, 0.0107" (273 jum) long each wire. 
Collector: Total 1 wire(s), 1 per bond pad, 0.0085" (215 jm) long each wire. 
Emitter: Total 2 wire(s), 1 per side, 0.0168" (427 um) long each wire. 
Wire: 0.0007" (17.7 ym) dia., gold. 

2. Gain Calculations: 


MAG = = (K4\/K?-1 ) . When K <1, MAG = MSG. use = FL k= 14141 —[Sul?-jszi" ,A= S11 S22 - S21 Si2 


S12| 2 |S12 Sa1| 
MAG = Maximum Available Gain 
MSG = Maximum Stable Gain 
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NE21900, NE21903, NE21908, NE21935 


NE21903 TYPICAL COMMON EMITTER SCATTERING PARAMETERS! (ta - 25°c) 
VcE=8V,Iic=5mA 


FREQUENCY $11 S21 S12 S22 K MAG2 
(MHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) 
100 0.868 -31 13.871 159 0.01 69 0.961 -12 0.12 31.4 
200 0.790 62 12.356 142 0.029 57 0867 -22 0.16 26.3 
400 0.721 -102 9.148 119 0.054 42 0.684 -34 0.28 22.3 
600 0.681 -130 6944 103 0.06 33 0.579 -38 0.42 20.6 
800 0.662 -150 5.407 94 0.065 2 0.509 -39 0.54 19.2 
1000 0.648 -161 4.462 85 0.067 30 0.469 -42 0.68 18.2 
1500 0.639 178 3.046 69 0.075 32 0.454 -48 0.89 16.1 
2000 0.651 159 2.328 54 0.083 37 0.409 -57 1.08 12.8 
2500 0.662 147 1.839 45 0.096 42 0.408 -66 1.15 10.5 
3000 0.676 136 1.596 34 0.114 42 0.41 -80 1.07 9.8 
3500 0.704 124 1.337 23 0.124 40 0.412 -90 1.09 8.5 
4000 0.712 116 1.194 12 0.136 40 0.428 -103 1.08 7.7 
4500 0.722 107 1.011 3 0.148 41 0.426 -111 1.18 5.8 
5000 0.721 98 0.921 -3 0169 8 0.467 -125 1.12 5.3 























100 0.79 -45 22.62 152 0.01 67 0.91 -18 0.11 33.5 
500 0.63 -140 9.88 102 0.04 39 0.47 -41 0.56 23.9 
1000 0.62 -173 5.30 81 0.05 40 0.36 -44 0.94 20.3 
1500 0.62 169 3.59 67 0.07 43 0.35 -49 0.99 17.1 
2000 0.62 156 2.68 57 0.09 51 0.35 -57 1.03 13.7 
2500 0.64 143 2.17 45 0.10 51 0.31 -69 1.15 11 
3000 0.67 134 1.88 35 0.13 51 0.32 -82 0.96 11.6 
3500 0.68 122 1.58 25 0.14 44 0.32 -94 1.04 9.3 
4000 0.70 114 1.40 13 0.15 43 0.34 -106 1.02 8.8 
4500 0.70 106 1.18 6 0.17 39 0.36 -116 1.06 6.9 
5000 0.71 98 1.10 -2 0.19 38 0.38 -124 0.99 7.6 
VcE=8V,ic=20mA 
100 0.69 -64 32.32 144 0.01 71 0.84 -24 0.08 35.1 
500 0.6 -156 11.17 96 0.03 46 0.37 -42 0.78 25.7 
1000 0.61 178 5.81 78 0.04 53 0.28 -44 1.19 19 
1500 0.61 164 3.92 66 0.06 55 0.28 -50 1.18 15.6 
2000 0.62 151 2.93 56 0.09 59 0.29 -59 1.04 13.9 
2500 0.64 140 2.38 46 0.11 55 0.25 -72 1.05 12 
3000 0.67 130 2.06 35 0.13 51 0.25 -85 0.97 12 
3500 0.68 120 1.73 26 0.15 48 0.26 -96 0.98 10.6 
4000 0.69 112 1.54 14 0.16 44 0.28 -108 0.99 9.8 
4500 0.69 105 1.32 7 0.18 42 0.31 -115 1.01 8 
5000 0.7 96 1.19 0 0.2 40 0.33 -125 0.99 7.7 
VcE = 8 V, ic = 30 mA 
100 0.641 -75 37.035 139 0.008 66 0.797 -28 0.2 36.7 
200 0.586 -119 25.235 117 0.009 45 0.574 -39 0.83 34.5 
400 0.598 -153 14.361 99 0.011 46 0.38 -42 1.61 26.6 
600 0.601 -169 9.785 89 0.02 47 0.308 -42 1.39 23.2 
800 0.612 179 7.391 84 0.032 51 0.279 -42 1.17 21.1 
1000 0.608 175 5.965 77 0.042 57 0.258 -42 1.14 19.3 
1500 0.61 162 4.008 65 0.066 58 0.261 -49 1.08 16.1 
2000 0.63 148 3.072 53 0.086 58 0.231 -60 1.08 13.8 
2500 0.642 138 2.433 45 0.106 57 0.232 -70 1.08 11.9 
3000 0.658 130 2.107 35 0.128 55 0.244 -83 1.01 11.6 
3500 0.676 120 1.781 26 0.15 52 0.255 -95 0.98 10.7 
4000 0.695 112 1.584 14 0.165 47 0.273 -107 0.94 9.8 
4500 0.697 105 1.352 7 0.187 43 0.303 -116 0.95 8.6 
5000 0.707 97 1.258 0 0.207 39 0.337 -127 0.9 78 
Notes: 


1. S-parameters include bond wires: 
Base: Total 1 wire(s), 1 per bond pad, 0.0107" (273 yum) long each wire. 
Collector: Total 1 wire(s), 1 per bond pad, 0.0085" (215 jum) long each wire. 
Emitter: Total 2 wire(s), 1 per side, 0.0168" (427 ym) long each wire. 
Wire: 0.0007" (17.7 um) dia., gold. 
2. Gain Cee nte. ; a dee ghia as 
= 2! : = = S21) xe A+1AlP-|S11]*-|S2q" ae : 
MAG = Sr) (K +\/K?-1 ) . When K<1,MAG =MSG. MSG oars ea A= S11 S22 - S21 Ste 
MAG = Maximum Available Gain 
MSG = Maximum Stable Gain 3-31 


NE21900, NE21903, NE21908, NE21935 


NE21908 TYPICAL COMMON EMITTER SCATTERING PARAMETERS! (1, = 25°c) 


VcE=8V,ic=5mA 





FREQUENCY $11 S21 $12 S22 K MAG2 
(MHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) 
100 0.91 -29 14.21 160 0.01 60 0.96 -13 0.24 31.5 
500 0.73 -112 8.27 113 0.07 38 0.61 -40 0.3 20.7 
1000 0.68 -149 4.84 89 0.08 26 0.46 -53 0.51 17.8 
1500 0.67 -169 3.34 73 0.08 22 0.44 -58 0.73 16.2 
2000 0.67 180 2.53 62 0.08 24 0.43 -66 0.96 15 
2500 0.67 168 2.01 50 0.09 24 0.42 -76 1.08 11.8 
3000 0.67 158 1.73 40 0.09 27 0.44 -86 1.21 10.1 
3500 0.67 149 1.48 30 0.1 29 0.46 -94 1.23 8.8 
4000 0.67 141 1.34 20 0.11 30 0.49 -103 1.17 8.4 
4500 0.66 134 1.16 10 0.12 30 0.52 -110 1.22 7 
5000 0.66 125 1.06 3 0.13 30 055 -118 1.17 6.6 


100 0.84 -42 23.68 153 0.01 60 0.91 -19 0.17 33.7 

500 0.67 -132 10.89 105 0.05 37 0.45 -50 0.43 23.4 
1000 0.65 -163 5.9 84 0.05 33 0.32 -58 0.83 20.7 
1500 0.63 -178 4 71 0.07 37 0.31 ~64 0.92 17.6 
2000 0.64 173 3.02 62 0.08 42 0.32 -71 1.01 15.2 
2500 0.65 160 2.47 50 0.08 37 0.31 -82 1.22 12.1 
3000 0.65 152 2.13 41 0.09 40 0.33 -91 1.24 10.8 
3500 0.65 143 1.82 32 0.11 40 0.35 -98 1.16 9.8 
4000 0.66 137 1.64 22 0.12 38 0.38 -107 1.11 9.3 
4500 0.65 130 1.44 13 0.13 36 0.41 -113 1.15 8.1 
5000 0.65 121 1.31 S 0.14 32 0.44 -121 1.13 75 


100 0.75 -59 34.58 145 0.01 71 0.84 -27 0.03 35.4 

500 0.65 -148 12.53 99 0.03 43 0.34 -58 0.65 26.2 
1000 0.65 -171 6.56 81 0.04 43 0.24 -65 1.01 21.5 
1500 0.64 176 4.44 69 0.06 44 0.24 -69 1.02 17.8 
2000 0.64 168 3.36 61 0.07 49 0.25 -77 1.14 14.5 
2500 0.65 156 2.73 51 0.08 47 0.24 -87 1.22 12.5 
3000 0.65 149 2.37 42 0.1 47 0.27 -95 1.1 11.8 
3500 0.65 141 2.02 32 0.11 46 0.3 -101 1.14 10.4 
4000 0.66 134 1.82 23 0.13 42 0.33 -109 1.01 10.8 
4500 0.65 127 1.58 13 0.14 38 0.36 -115- 1.06 9 
5000 0.64 119 1.43 6 0.15 35 0.39 -123 1.1 79 





100 0.706 -70 39.65 140 0.008 69 0.797 -31 0.09 37 

200 0.638 -113 27.777 118 0.009 42 0.569 -46 0.65 34.9 

400 0.645 -146 16.182 100 0.016 40 0.353 -58 0.9 30 

600 0.644 -161 11.037 91 0.021 42 0.265 -62 1.12 25.1 

800 0.66 -171 8.337 86 0.026 43 0.233 64 1.19 22.4 
1000 0.642 -176 6.701 80 0.036 48 0.211 -65 1.15 20.3 
1500 0.636 173 4.523 69 0.055 49 0.218 -69 1.13 17 
2000 0.641 166 3.407 60 0.074 55 0.23 -76 1.1 14.7 
2500 0.651 154 2.761 50 0.092 49 0.237 -86 1.07 13.2 
3000 0.653 147 2.395 41 0.097 48 0.258 -95 1.13 11.7 
3500 0.652 139 2.042 32 0.113 47 0.284 -101 1.12 10.5 
4000 0.655 133 1.833 22 0.126 44 0.316 -109 1.07 10 
4500 0.649 126 1.6 13 0.142 40 0.347 -115 1.07 8.9 
5000 0.638 117 1.45 6 0.154 36 0.377 -122 1.09 7.9 

Notes: 


1. S-parameters include bond wires: 
Base: Total 1 wire(s), 1 per bond pad, 0.0107" (273 um) long each wire. 
Collector: Total 1 wire(s), 1 per bond pad, 0.0085" (215 jm) long each wire. 
Emitter: Total 2 wire(s), 1 per side, 0.0168" (427 jum) long each wire. 
Wire: 0.0007" (17.7 um) dia., gold. 

2. Gain Calculations: 


MAG = a (Kt\/K?-1 ) .WhenK<1,MAG=MSG. MsG =-S2L «x. 1+1Al?-[Si1]?- [S22 4 S14 So - Sor Si2 


|S12| 2 |S12 Seq 
MAG = Maximum Available Gain 
MSG = Maximum Stable Gain 


3-32 


NE21900, NE21903, NE21908, NE21935 


VcE=8V,ic=5mA 





FREQUENCY == Si Sa S12 S22 K MAG? 
(MHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) 
100 0.8 -30 13.74 160 0.01 80 096 -12 0.01 31.4 
500 0.65 Ai 8.05 112 0.07 40 0.62 -40 0.34 20.6 
1000 0.62 -159 4.72 86 0.07 30 0.45 -50 0.68 18.3 
1500 0.62 178 3.24 69 0.08 30 0.42 -56 0.87 16.1 
2000 0.62 162 2.44 56 0.09 34 0.42 64 1.01 13.7 
2500 0.64 146 1.95 42 0.1 28 0.39 -76 1.13 10.7 
3000 0.65 133 1.67 30 0.11 33 0.4 -87 1.16 9.4 

3500 0.66 120 1.39 20 013 33 0.42 -97 1.14 8 

4000 0.67 109 1.27 9 014 32 0.43 -108 1.13 7.4 
4500 0.68 99 1.11 4 016 2 0.45 -117 1.08 6.7 
5000 0.69 89 1.02 -10 018 25 0.48 -127 0.99 75 


VcE =8V,Iic=10mA 


 —————————— 








100 0.67 -44 22 153 0.01 76 0.92 -18 0.08 33.4 
500 0.59 -139 10.21 104 0.04 42 0.48 -48 0.57 24.1 
1000 0.6 -173 5.57 82 0.05 41 0.34 -55 0.95 20.5 
1500 0.59 169 3.78 67 0.07 42 0.32 -61 1.05 16 
2000 0.6 156 2.86 56 0.09 45 0.32 -68 1.06 13.5 
2500 0.62 140 2.29 43 0.11 43 0.3 -80 1.07 11.6 
3000 0.63 129 1.96 31 0.12 41 0.31 -91 1.11 10.1 
3500 0.64 117 1.68 22 0.14 39 0.32 -101 1.1 8.9 
4000 0.65 107 1s 11 0.16 35 0.34 -112 1.04 8.5 
4500 0.66 98 1.3 1 0.18 29 0.36 -121 1.02 v7 
5000 0.67 87 1.2 -8 0.19 25 0.38 -131 1.02 Tt 
VcE=8V,ic=20mA 
100 0.55 -66 31.47 146 0.01 70 0.86 -25 0.16 BS 
500 0.57 -157 11.59 98 0.03 48 0.37 -52 0.8 25.9 
1000 0.59 177 6.1 79 0.05 51 0.26 -58 1 20.9 
1500 0.59 162 4.13 65 0.07 53 0.25 -63 1.06 16.2 
2000 0.59 150 3.09 55 0.09 55 0.26 -71 1.1 13.4 
2500 0.61 136 2.49 43 0.11 46 0.24 -84 1.1 11.6 
3000 0.62 125 2.13 32 0.13 45 0.26 -94 1.06 10.6 
3500 0.63 114 1.78 22 0.15 42 0.27 -104 1.08 9 
4000 0.65 105 1.62 12 0.17 37 0.29 -115 1 9.8 
4500 0.66 95 1.41 2 0.19 31 0.31 -123 0.99 8.7 
5000 0.67 85 1.31 -7 0.2 26 0.33 -132 0.98 8.2 
VcE =8 V, Ic =30 mA 
100 0.504 -79 35.776 142 0.006 70 0.828 -28 0.34 37.8 
200 0.521 -122 25.368 120 0.007 48 0.607 -42 1.11 33.6 
400 0.571 -154 14.689 101 0.015 47 0.387 -51 1.19 27.3 
600 0.582 -170 10.125 90 0.024 52 0.302 -54 1.18 23.7 
800 0.596 180 7.735 84 0.033 54 0.26 -56 115 21.3 
1000 0.593 174 6.199 78 0.046 56 0.235 -56 1.08 19.6 
1500 0.588 160 4.17 64 0.069 55 0.237 -62 1.09 16 
2000 0.59 148 3.138 55 0.095 59 0.249 -69 1.05 13.8 
2500 0.613 135 2.535 42 0.108 49 0.228 -83 1.11 11a 
3000 0.624 125 2.168 31 0.128 47 0.244 -94 1.07 10.7 
3500 0.632 113 1.804 22 0.147 43 0.26 -104 1.1 9 
4000 0.645 104 1.646 12 0.167 38 0.279 -115 1.03 8.9 
4500 0.652 95 1.447 2 0.188 31 0.302 -122 1 8.9 
5000 0.665 85 1.329 -7 0.204 26 0.323 -132 0.97 8.1 
Notes: 


1. S-parameters include bond wires: 
Base: Total 1 wire(s), 1 per bond pad, 0.0107" (273 jum) long each wire. 
Collector: Total 1 wire(s), 1 per bond pad, 0.0085" (215 jum) long each wire. 
Emitter: Total 2 wire(s), 1 per side, 0.0168" (427 jm) long each wire. 
Wire: 0.0007" (17.7 xm) dia., gold. 

2. Gain Calculations: 


maa = IS2L (kt/K2-1 ) .WhenK<1,MAG=MSG. MSG = -1S2tL_ x= 1+141°- [Su]? |S2a" 4. S11 Sx - Sa S12 
|S12| |S12| 2 |S12Sa1| 
MAG = Maximum Available Gain 
MSG = Maximum Stable Gain 
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NE21900, NE21903, NE21908, NE21935 


OUTLINE DIMENSIONS (Units in mm) 


NE21900 (CHIP) PACKAGE OUTLINE 03 
(Chip Thickness: 140 pm) 


2,040.2 
0.35+0.01 
0.28 5.0 MIN 
ALL LEADS 
1,040.1 mee 


0.082 0.35+0.01 


+0.06 e-43.5"0:2 
a 0.08 et dias 
+ Yer ¥. 







PACKAGE OUTLINE 08 - PACKAGE OUTLINE 35 
a (MICRO-X) 
VY {| 3.8 MIN 
ALL LEADS 





0.6+0.06 ALL LEADS 0.540.06 


maa 


+0.3 


2.0 0.2 
+0.06 | | 


0.1 
rare Maia macs 
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NEC 





NPN MEDIUM POWER | NE243 
OSCILLATOR TRANSISTOR | SERIES 














FEATURES DESCRIPTION 
- HIGH OSCILLATOR POWER OUTPUT: The NE243 NPN series transistor is desined for oscillator 
630 mW TYP at 7.5 GHz applications to 10 GHz. Reliable operation is assured by 
¢ FREQUENCY USE TO 10 GHz NEC's gold, platinum and titanium metallization system. The 
. LOW AM/EM NOISE NE243 series is available as a chip or in hermetically sealed 
packages. 


¢ HIGH RELIABILITY 


ELECTRICAL CHARACTERISTICS (ta = 25°c) 
PART NUMBER 












NE243287 
NE243288 









PACKAGE OUTLINE 


PARAMETERS AND CONDITIONS 


Insertion Power Gain at 
Vec= 8 V, f= 1 GHz 
Ic= 50mA 

Ic =100 mA 
Ic = 200 mA 


dB 
dB 
dB 
hFeE Forward Current Gain at VCE = 8V, 
Ic= 50mA 
Ic = 100 mA 
ic = 200 mA 


SYMBOLS 






Collector Cutoff Current 
at VcB = 15 V, le =0 


Emitter Cutoff Current 
at Vep =1V, Ic =0 


Posc Oscillator Power Output at Vce = 12 V, 
f = 7.5 GHz, 
Ic = 80 mA 
Ic = 120 mA 
Ic = 200 mA 
CoB Collector to Base Capacitance at 
Vcs = 10 V, le =0 


Total Power Dissipation 


RTH (J-C) Thermal Resistance (Junction to Case) 













3-35 





NE243 SERIES 


ABSOLUTE MAXIMUM RATINGS! (ta - 25°c) 


SYMBOLS —_ PARAMETERS | UNITS | 
mA 
mA 
mA 














ae to Emitter voles 
Collector to Emitter Voltage 
NE243499 


|_ Ty | Junction Temperature __| 
Storage Temperature 


Notes: 

1. Operation in excess of any one of these parameters may result 
in permanent damage. 

2. RBE = 300 Q 














Collector Current 
NE24300 
NE243187, NE243188 

NE243287, NE243288 










TYPICAL PERFORMANCE CURVES (1a - 25°c) 


OSCILLATOR POWER OUTPUT vs. 
FREQUENCY 


NE243187 
(IC = 80 mA) 


Oscillator Power Output, Posc (dBm) 





15 


5 6 7 8 9 10 
Frequency, f (GHz) 
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TYPICAL PERFORMANCE CURVES (1 -25°c) 


DC SAFE OPERATING REGION 


1000 


8 § 


8 






S 





ie to ae oe ee a 


Collector Current, IC (mA) 


8 





10 


OSCILLATOR POWER OUTPUT vs. 


COLLECTOR TO EMITTER VOLTAGE 


Oscillator Power Output, Posc (dBm) 





Collector to Emitter Voltage, VCE (V) 


NE243 SERIES 


2 aE 


COMMON COLLECTOR* SCATTERING PARAMETERS 








NE243187 

S-MAGN AND ANGLES: 

VcE = 12 V, kc = 80 MA ees Ooo 

FREQUENCY $11 $21 $12 $22 K MAG! 
. (MHz) MAG ANG MAG ANG MAG ANG MAG ANG 
200 92 -75 1.70 -53 46 27 78 118 0.172 5.677 
3000 85 -109 1.51 -76 61 2 69 89 0.195 3.936 
4000 81 -140 1.35 -97 72 -24 58 64 0.271 2.730 
5000 77 -171 1.21 -118 79 -46 50 39 0.311 1.852 
6000 72 161 1.06 -137 83 -68 42 16 0.385 1.062 
7000 69 130 91 -157 86 -89 36 -2 0.442 0.245 
8000 65 105 83 -175 87 -115 30 -20 0.537 -0.204 
9000 68 74 72 162 85 -137 .26 -33 0.546 0.721 
10000 68 44 60 143 77 -163 22 -27 0.665 -1.083 

*S11 is base to collector, S22 is emitter to collector. 

NE243287 

S-MAGN AND ANGLES: 

VcE = 12 V, ic = 120 mA 
2000 97 -91 1.60 -59 44 22 72 129 0.191 5.607 
3000 96 -126 1.36 -82 56 -3 58 110 0.215 3.854 
4000 97 -156 1.16 -103 62 -29 45 99 0.279 2.721 
5000 .98 175 97 -124 65 -50 35 93 0.295 1.739 
6000 96 150 .80 -144 62 -71 30 96 0.375 1.107 
7000 92 127 69 -159 64 -92 28 98 0.494 0.327 
8000 95 108 60 -178 62 -113 31 99 0.523 -0.142 
9000 97 81 49 158 57 -136 a7 89 0.535 -0.657 

10000 96 54 39 138 54 -159 43 75 0.615 -1.413 

*S11 is base to collector, S22 is emitter to collector. 

NE243188 

S-MAGN AND ANGLES: 

VcE = 12 V, Ic= 80 mA —__————————————————————— ees 
2000 91 -73 1.65 -50 47 28 72 120 0.206 5.454 
3000 83 -104 1.47 -72 64 6 65 93 0.256 3.611 
4000 77 -133 1.30 -91 74 -20 55 67 0.329 2.447 
5000 71 -159 1.17 -108 81 -40 49 42 0.374 1.597 
6000 65 176 1.02 -127 85 62 43 18 0.448 0.792 
7000 59 148 92 -145 89 81 40 -2 0.513 0.144 
8000 51 123 82 -164 87 -105 35 -27 0.634 -0.257 
9000 53 94 75 178 88 -127 32 -46 0.650 -0.694 

10000 53 60 67 156 85 -151 .26 -62 0.737 -1.033 

*S11 is base to collector, S22 is emitter to collector. 

NE243288 

VcE = 12 V, Ic = 120 eA VO moO 
2000 97 -90 1.54 -56 45 25 69 132 0.173 5.343 
3000 96 -120 1.31 -77 57 2 55 116 0.238 3.614 
4000 96 -146 1.11 -95 64 -22 42 104 0.296 2.391 
5000 95 -169 95 -112 67 -42 33 98 0.348 1.516 
6000 94 171 81 -130 68 -62 25 96 0.411 0.760 
7000 91 151 70 -145 66 -79 24 96 0.485 0.256 
8000 89 134 61 -164 65 -100 23 97 0.591 -0.276 
9000 92 112 54 179 64 -120 30 87 0.586 -0.738 

10000 97 2 ..-séO87 49 157 63 -142 36 71 0.517 -1.091 


*S11 is base to collector, S22 is emitter to collector. 


a a ee nnn 
Note: 
1. Gain Calculations: 
maG = IS2L (Ki\/K2-1 ) . When K<1,MAG=MSG. msG = 2 «= 1+14 2 - |S]? -|S24* 4 S11 Sz - S21 Ste 
(S12 |S12| 2 |S12Sa1| 


MAG = Maximum Available Gain 
MSG = Maximum Stable Gain 
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NE243 SERIES 
NE243499 COMMON COLLECTOR* SCATTERING PARAMETERS (ta - 25°c) 
$$$ eet 





j10 








NE243499 

VcE = 12 V, ic = 200 mA 

FREQUENCY $11 _ _ Sa _ si2 __—-S2_—— K MAG" 

(MHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) 

2000 1.04 125 1.12 76 .29 8 72 150 0.141 5.868 
3000 1.06 151 84 97 32 11 67 143 0.131 4.191 
4000 1.08 170 67 114 34 33 66 137 0.198 2.946 
5000 1.10 173 57 -130 35 -48 65 128 0.142 2.118 
6000 1.08 159 .49 -145 36 -67 63 118 0.232 1.339 
7000 1.03 146 45 -159 39 -82 62 106 0.416 0.621 
8000 1.06 134 47 -175 45 103 61 93 0.452 0.189 

“S11 is base to collector, S22 is emitter to collector. 

Note: 


1. Gain Calculations: ; ; - 
MAG = 22! (k t\/k?-1 ) . When K<1,MAG=MSG. MSG = -S2tL x. 1+1A1?-|Si12-|S21? 4 _ 5146S Sip 
|S12| [S12] 2 |S12 S21 
OUTLINE DIMENSIONS (units in mm) 
NE24300 (CHIP) PACKAGE OUTLINE 87 


5.0 MIN 5.0 MIN 


= 3.50.3 WN] 
2.940.3 Cy [7 
| -\ 0.6 
Die Size : 350 x 350 pm | re ie 2.0 MAX 
Die Thickness: 110 to 160 pm i | 


PACKAGE OUTLINE 88 PACKAGE OUTLINE 99 
r 0.640.07 


im 





5 MIN 


> 


3.5¢0.2 1.820.1 —+ + 
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E NPN MEDIUM POWER | NE24600 
MICROWAVE TRANSISTOR | NE24615 








FEATURES DESCRIPTION 


aed pepe ar aaa aa o The NE246 is an NPN transistor designed for broadband 
NE24615 IM2 = -56 dBc ‘IMS = -64 dBc linear VHF and UHF amplifier applications requiring low 
NE24620 IM2= -63 dBc, IM3 = -72 dBc intermodulation distortion and low noise figure at high output 
@ Vo = 120 dBu w/75 Q levels. Aproprietary process is used to formthe emitter ballast 


resistance which prevents current concentration and im- 





sisptapbenssha’ proves linearity. Reliable operation is assured by NEC's Pt- 
+ SUITABLE FOR CATV TRUNK LINE AMPLIFIERS Si/Ti/Pt/Au metallization process. The NE246 is available as 
¢ HIGH RELIABILITY METALLIZATION a chip or in a hermetically sealed package. 


ELECTRICAL CHARACTERISTICS (ta = 25°c) 


PART NUMBER 
EIAJREGISTERED NUMBER 
PACKAGE OUTLINE 


PARAMETERS AND CONDITIONS UNITS 


Gain Bandwidth Product at 
VcE = 10 V, Ic = 60 mA 
Vce = 15 V, ic = 100 mA 


Noise Figure at 
VcE = 10 V, Ic = 60 mA, f = 1 GHz 
VcE = 15V, Ic = 80 mA, f = 1 GHz 


Insertion Power Gain at 
VcE = 10 V, Ic = 60 mA, f = 0.5 GHz 
VceE = 15 V, Ic = 100 mA, f = 0.5 GHz 


Second Order Intermodulation Product, 
Vo = 120 dBp V/75 Q 
fi = 100 MHz 

f2 = 90 MHz 

f = f1 + f2 

VcE = 10 V, Ic =60 mA 
VceE = 15 V, Ic = 80 mA 


Third Order Intermodulation Product, 
Vo = 120 dBp V/75 Q 

f1 = 200 MHz 

fo = 190 MHz 

f = 2ft - fa 

VcE = 10 V, Ic= 100 mA 
VcE = 15 V, Ic =120 mA 


Forward Current Gain at VcE = 10 V, Ic = 80 mA (pulsed) | mA | 30 | 80 | | 30 | 80 | 
IcBo Collector Cutoff Current at Vos = 20 V, le = 0 pa [ff tof] 10 | 
Emitter Cutoff Current at Ves = 2 V, Ic =0 

Lee | 





















SYMBOLS 









Ec 





































Ccs Collector to Base Capacitanceat Vcs = 10 V, IE = 0 mA, f = 1 MHz 
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NE24600, NE24615 


ABSOLUTE MAXIMUM RATINGS! (ta = 25°c) 


SYMBOLS 
Collector to Base Voltage 
| tc [Collector current =| mA | 250 
[1s [ineton Temperate | _-¢ | 200 
| RTH Wc) [Thermal Resistance | -cw | 25s 
| Pr___|TotalPower Dissipation [| W | 5 
Note: 


1. Operation in excess of any one of these parameters may result in 
permanent damage. 







TYPICAL PERFORMANCE CURVES (1a - 25°c) 


NE2 
DC POWER DERATING CURVES 


WITH INFINITE HEAT SINK 
RTH (Junction-to-Case) = 50°C/W 


Total Power Dissipation, PT (mW) 





0 40 80 120 160 200 
Case Temperature, Tc (°C) 


NE24615 

COLLECTOR CAPACITANCE vs. 

COLLECTOR TO BASE VOLTAGE 

SS 

a | | | 

a ee 
a 










Collector to Base Capacitance, Ccs (pF) 


30 50 100 


1 3 5 10 
Collector to Base Voltage, VcB (V) 


CD Current Gain, hFe 


Insertion Gain, [S21]? (dB) 


NE24615 
DC CURRENT GAIN vs. 
COLLECTOR CURRENT 


ae ee II 








Collector Current, Ic (mA) 


NE24615 
FORWARD INSERTION GAIN vs. 
COLLECTOR CURRENT 


NE24615 
VCE = 10v 
f = 500 MHz 


300 500 1000 
Collector Current, Ic (mA) 


TYPICAL PERFORMANCE CURVES (Ta - 25°c) 


NE24615 
SECOND ORDER IM DISTORTION vs. 
COLLECTOR CURRENT 


-70 


2nd Order IM Distortion, IM? (dBc) 


10 20 40 60 80 
Collector Current, Ic (mA) 


OUTLINE DIMENSIONS (units in mm) 


NE24600 (CHIP) 





Die Thickness: .110 to .160 mm 





3rd Order IM Distortion, IM? (dBc) 





NE24600, NE24615 


NE24615 
THIRD ORDER IM DISTORTION vs. 
COLLECTOR CURRENT 


= 2fi - f2 
f1 = 200 MHz 
f2 = 190 MHz 
VCE =10V 
RG = RL=762 
10 20 40 60 80 100 


Collector Current, ic (mA) 





PACKAGE OUTLINE 15 
(TO-33) 


6.60 MAX 





NE24600, NE24615 





TYPICAL COMMON EMITTER SCATTERING PARAMETERS (1, - 25°c) 


+ 180° 
j250 
+500 
~}500 2180° 
j260 


NE24615 
Coordinates in Ohms 
Frequency in GHz 
(VcE = 10 V, Ic = 20 mA) 





VceE = 10 V, Ic = 20 mA 


FREQUENCY $11 $21 $12 $22 K MAG! 
(MHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) 
100 45 -68 11.74 115 04 75 72 -27 0.560 24.676 
500 49 -128 3.57 67 19 66 69 -69 0.340 12.739 
1000 55 -176 2.00 17 34 36 68 -124 0.245 7.696 
1500 37 159 1.17 -12 39 18 52 =-- 154 0.726 4.771 
2000 13 138 91 -24 52 8 38 -162 1.076 0.743 
VceE=10V, ic=60 mA 
100 35 -59 13.82 108 04 81 63° -30 0.724 25.384 
500 49 -118 3.98 67 21 67 64 -77 0.417 12.777 
1000 53 -173 2.12 20 36 32 57 -134 0.398 7.700 
1500 36 162 1.27 6 .40 14 41 -159 0.820 5.017 
2000 .08 130 1.08 -19 54 4 28 = - 156 1.055 1.581 
VcE=10V, ic=100 mA 
ee ee eeeeeeeeeeSsSSseseseseseseses 
100 35 -57 14.12 107 04 80 61 -31 0.752 25.478 
500 49 -118 4.00 67 21 65 62 -79 0.438 12.798 
1000 53 -173 2.12 20 36 31 55 -137 0.419 7.700 
1500 35 161 1.28 -5 41 13 39 8-161 0.836 4.944 
2000 05 119 1.11 -18 55 3 25 8 -154 1.059 1.560 
VcE=15V, Ic=20mA ; 
ee eee 
100 50 -66 11'83 116 04 75 14 -27 0.506 24.709 
500 49 -127 3.61 67 18 66 10 67 0.335 13.022 
1000 54 -174 2.05 18 34 37 69 -122 0.247 7.803 
1500 37 161 1.20 -12 39 17 54 # -152 0.688 4.881 
2000 13 141 92 -25 51 8 40 ~«-161 1.063 1.032 
VcE=15V, ic=60mA | 
eee 
100 38 -58 13.87 109 04 78 64 -30 0.711 25.400 
500 50 -117 4.02 68 21 67 65 -75 0.406 12.820 
1000 54 -172 2.17 20 36 32 58 -132 0.379 7.802 
1500 35 163 1.30 6 .40 15 42 = -157 0.808 5.119 
2000 06 142 1.10 -21 53 3 30 = -152 1.051 1.786 
VcE=15V, ic=100mA 
100 RY f -57 14.16 108 04 78 62 -30 0.740 25.490 
500 50 -116 4.05 68 21 66 63 -77 0.427 12.852 
1000 53 -172 2.17 21 36 31 56 8 -134 0.410 7.802 
1500 35 163 1.31 -§ 40 14 40 8-159 0.826 5.152 
2000 04 131 1.13 -20 55 2 27 = - 149 1.045 1.835 


Note: 
1. Gain Calculations: 


MAG = eal (Ki\/K?-1 ) . When K<1,MAG=MSG. MSG =-IS2tL x. 14141? S11]? - S29? 


[S12] ° 2 |S12S21| 


MAG = Maximum Available Gain 
MSG = Maximum Stable Gain 





, A= S11 S22 - Sai S12 








NEC NPN SILICON HIGH | NE327 


SPEED SWITCHING TRANSISTOR | SERIES 











FEATURES DESCRIPTION 
¢ ULTRA-HIGH SWITCHING SPEED : The NE327 series of NPN silicon transistors is designed for 
ton 0.7 ns TYP, torr 0.5 ns TYP use in ultrahigh speed current mode switching applications 
© HIGH fr: 3 GHz TYP and for use in microwave amplifiers up to 1 GHz. Transistors 
in this series are available in chip form and in several reliable 
* HIGH GAIN: 10 dB at 1 GHz MIN ceramic-metal stripline packages, including a dual-chip pack- 
¢ LOW NOISE : 1 dB at 70 MHz age (NE32740). The NE32740 is available in two lead configu- 
» HIGH RELIABILITY GOLD METALLIZATION rations which offer the engineer a large degree of design 


flexibility. Reliability is assured by NEC's stringent production 
controls and platinum, titanium, and gold metallization sys- 
tem. 


ELECTRICAL CHARACTERISTICS (ta - 25°c) 


PART NUMBER 
EIAJ1 REGISTERED NUMBER 

















NE32700 







NE32708 NE32740A/B 
2SC1924 


2SC1925 









SYMBOLS PARAMETERS AND CONDITIONS 


Gain Bandwidth Product at Vce = 5V, Ic = 15 mA 


Optimum Noise Figure? at VcE = 5V, Ic = 3 mA, 
f = 70 MHz 
f = 0.5 GHz 
f= 1 GHz 


PACKAGE OUTLINE _ 




















Insertion Power Gain at VceE = 5 V, Ic = 15 mA, 
f = 0.5 GHz 

f= 1 GHz 

f = 2 GHz 


Switching Time’ at VceE = 5 V, le = 30 mA 


torr [Switching Tmerat Vor = SV. Ie=30mA 
we | Forward Curent Gane Rat at Vor = 5 V.16=10mA 
oe 





Forward Current Gain Ratios at VcE = 5 V, Ic = 10 mA 


[Collector to Base Capacitance’ at Vos = SV, l= 0,f=1MHz| 
[Emitter to Base Capacitance at Ves =0.5V,Ic=0,f=1MHz| 


Base Emitter Voltage Difference at VcE = 5V, Ic = 10 mA 


| Ree) | Input Resistance at VoE = 5 V, Ic = 15mA, f = 1 GHz 
Thermal Resistance (Junction to Case) 


Total Power Dissipation 


ICBO 

CcsB 

CeB 
PT 


Notes: 

1. Electronic Industrial Association of Japan. 

2. Input and output are tuned for optimum noise figure. 

3. Pulse Width < ps, Duty Cycle < 2%/pulsed. 

4. hFeE2 is the smallest of the two. 

5. CCB measurement employs a three-terminal capacitance bridge incorporating a guard circuit. The emitter terminal shall be connected to the 
guard terminal. 

6. PTis limited to 200 mW/chip in the dual chip configuration (NE32740). 

7. See Test Circuit. 





NE327 SERIES 


ABSOLUTE MAXIMUM RATINGS! (1a = 25°c) 
|SYMBOLS| PARAMETERS _—i| UNITS | 
pic | mA 
| one mo 
pc | 









Collector Current 
Storage Temperature °C 


Notes: 
1. Operation in excess of any one of these parameters may result in 
permanent damage. 





TYPICAL PERFORMANCE CURVES (ta = 25°c) 


NOISE FIGURE 
vs. COLLECTOR CURRENT 


Noise Figure, NF (dB) 
@ 





1 2 3 5 7 10 20 
Collector Current, IC (mA) 


RISE TIME vs. EMITTER CURRENT 


Rise Time, tr (ns) 





1 2 3 #5 7 -10 -20 -30 
Emitter Current, IE (mA) 


Gain (dB) 


Fall Time, tr (ns) 


NE32708 
GAIN vs. FREQUENCY 









CT UTRA me 
Pt TTP 
tT NAT 


vara AT 


=== VocE=5V, iC=20mA APN 


0.1 02 03 05 0.7 1 2 3 5 
Frequency, f (GHz) 







FALL TIME vs. EMITTER CURRENT 
2 


See Test Circuit 





10 -20-30 
Emitter Current, IE (mA) 


NE327 SERIES 





TYPICAL PERFORMANCE CURVES (1a = 25°c) 


Total Power Dissipation, PT (mW) 


Forward Current Gain, hFe 


Collector Current, Ic (mA) 


DC POWER DERATING CURVE 





150 


100 





Ambient Temperature, TA (°C) 


FORWARD CURRENT GAIN 
vs. COLLECTOR CURRENT 





2 3 5710 20 30 50 
Collector Current, Ic (mA) 


COLLECTOR CURRENT vs. 
EMITTER TO BASE VOLTAGE FOR 
TWO VALUES OF VcE 


os ae ee ee Ee A eS ae 


0.6 0.7 0.8 0.9 1 
Emitter to Base Voltage, VBE (V) 


Capacitance (pF) 


Base to Emitter Voltage, VBE(SAT) (V) 
Collector to Emitter Voltage, VCE(SAT) (V) 


Noise Figure, NF (dB) 


0.1 








DEVICE CAPACITANCE 





0.1 0203 05 1 23 §5 10 


Collector to Base Voltage, Vcs (V) 
Emitter to Base Voitage, Ves (V) 


20 30 


SATURATION VOLTAGE 
vs. COLLECTOR CURRENT 


01020305 1 
Collector Current, Ic (mA) 


NOISE FIGURE vs. FREQUENCY 


Frequency, f (GHz) 





NE327 SERIES 





TYPICAL COMMON EMITTER SCATTERING PARAMETERS (ta - 25°c) 





NE32708 
Coordinates in Ohms 
Frequency in GHz 
(VcE = 5 V, Ic = 15 mA) 





VcE=5V,Ic=3mA 


FREQUENCY $11 $21 $12 $22 K MAG' 
(MHz) MAG ANG MAG ANG MAG ANG MAG ANG 

100 .80 -35 8.45 148 02 75 93 -17 0.16 26.3 

500 60 -123 4.19 99 12 37 49 -50 0.55 15.4 

1000 54 -154 2.34 ih 15 31 37 = 65 0.88 11.9 

1500 50 -167 1.65 56 18 27 38 86-76 1.07 8.0 

2000 48 175 1.29 38 21 22 40 -90 1.15 5.5 

2500 47 168 1.06 27 23 17 43  -99 1.24 3.7 

3000 47 163 0.93 15 25 13 48 -109 1.2 3.0 




















100 54 -93 20.27 128 01 63 70 —~=—s -38 0.69 33.1 

500 .60 -163 5.74 87 04 49 21 -65 1.32 18.2 
1000 .60 -180 3.00 70 09 50 18 = -75 1.18 12.7 
1500 55 174 2.04 55 13 44 22——C-85 1.26 8.9 
2000 56 161 1.57 40 16 36 28—sé«-98 1.23 7.0 
2500 56 154 1.26 31 19 33 33 -106 1.22 5.4 
3000 55 149 1.09 20 21 28 39 -114 1.2 44 

VcE=10V,ic=3mA 

100 83 -31 8.60 150 01 77 94 -13 0.24 29.3 

500 59 -113 4.54 102 10 41 56 «41 0.57 16.6 
1000 52 -146 2.57 77 14 35 44 = -53 0.85 12.6 
1500 47 -160 1.80 58 17 29 45 £63 1.03 9.2 
2000 45 -178 1.42 40 .20 24 45 + -78 1.11 6.5 
2500 44 175 1.15 29 22 19 47 ~=—-87 1.21 4.4 
3000 44 170 1.00 17 24 14 52 £-97 1.18 3.6 

VcE=10V,Iic=15mA 

100 55 -79 21.22 131 01 65 75 = -30 0.59 33.3 

500 55 -157 6.37 89 04 50 29-45 1.23 19.1 
1000 55 -174 3.31 71 08 51 25 ~=— -53 1.23 13.3 
1500 53 178 2.26 57 12 44 29 BB 1.2 10.0 
2000 53 165 1.71 41 16 38 33 —st81 1.13 8.1 
2500 52 158 1.38 31 18 33 379 1.2 6.1 
3000 52 153 1.19 21 20 2 43 = «~-101 1.14 55 





Note: 
1. Gain Calculations: 


2 2 
MAG = JS2!L (kK #\/K2-1 ) . When Ks 1, MAG = MSG. MSG = Et | K = A+JAlP. [S11]? - S22" 4 = S11 S22 - Set S12 


js: ; S12 2 [S12 Se1| 
MAG = Maximum Available Gain 
MSG = Maximum Stable Gain 


NE327 SERIES 
OUTLINE DIMENSIONS (units in mm) 


NE32700 (CHIP) 


ria 





0.40.01 


PACKAGE OUTLINE 40A/B 


PACKAGE OUTLINE 08 
1.2540.1 ALL 


om / [= | LEADS 0.640.06 ALL LEADS 
i Lt se 
0.640.1 5.0 MI 






ALL LEAD 
+0.3 
je-3.5 -0.2 >| 
+0.06 
0.1 -0.04 2.0 MAX | 2.0 99 | 
{— L 0 Phin 
say a eh ais 
TEST CIRCUITS 
ton 0.7ns TYP 
-VBB VCC=5V torr 0.5 ns TYP 


Vi 





IEE =-30 mA 





ALL RESISTORS VALUES ARE TYPICAL AND IN OHMS 


INPUT AND OUTPUT WAVEFORMS AND DEFINITION TO ton and torr 
Notes: 


1. Base voltage Ves is adjusted so that IC of Tr1 is zero when Vi is zero 
2. Ic variation range is between zero and about 30 mA. 
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NEC 


NPN MEDIUM POWER | NE416 
UHF-VHF TRANSISTOR | SERIES 








FEATURES 


¢ LOW NOISE FIGURE: 1 GB at 70 MHz 
¢ HIGH RELIABILITY METALLIZATION 





linearity. The NE416 series is available in a wide selection of 
package styles and in chip form for thin and thick film circuits. 


¢ LINEAR POWER OUTPUT: 200 mW at 2 GHz Most package styles are available with screening levels through 
¢ LOW COST | space grade. The series is volume produced, using the latest 

techniques and production controls patterned after MIL-S- 
DESCRIPTION 19500. Of special importance is the use of NECs high reliability 
The NE416 series of NPN transistors is one of NEC's most metallization system (Pt-Si-Ti/Pt/Au) which offers the utmost 
versatile and widely used microwave transistors. The series in performance, reliability, and permits high temperature op- 
provides economical solutions to a wide range of amplifier and eration (100°C) at rated dissipation. The NE416 series offers. 
oscillator problems. Low noise figures, high gain and high superior performance and reliability at prices usually lower 


current capability achieve wide dynamic range and excellent than less reliable moly-gold or aluminum transistors. 


ELECTRICAL CHARACTERISTICS (ta = 25°c) 






















PART NUMBER NE41607 NE41612 
NE41612-12 
2SC2025 (GrdD)| 2SC1426 (GrdCX) 
NC921 (Grd D) 


PACKAGE OUTLINE 12 (TO-72) 15 (TO-33) 35 a 


[SYMBOLS | PARAMETERS AND CONDITIONS [UNITS Man [TYP [WAX [iN [ HE [WAX [aR [TH [MAX [a7 


fT Gain Bandwidth Product at 
VcE = 5 V, Ic = 25mA 2.7 
VcE = 10 V, Ic =50mA 
NFMIN 


NE41615 NE41635 












EIAJ' REGISTERED NUMBER 





















Minimum Noise Figure at 
VceE = 10 V, Ic =5 mA, Ra =509 
f = 0.2 GHz 
f = 0.5 GHz 
f = 1.0 GHz 
VcE = 5 V, Ic = 2mA, Ra = 200 
f= 70 MHz (NE41612-1) 








Insertion Power Gain at 
VcE = 10 V, Ic = 30 mA, 
f = 0.5 GHz 
f = 1.0 GHz 


dB 
dB 
Forward Current Gain? Ratio at 
Vcp =5 V,Ic=25mA 
Vcs = 10 V, Ic = 50 mA 
Collector Cutoff Current at 
VcsB = 20 V, le =0 ; 
Sl 














Emitter Cutoff Current at 
Vep= 2V,Iic=0 


CcB Collector to Base Capacitance‘ at 
Vcs = 5 V, IE =O mA, f = 1.0 MHz pF 
Vcs = 10 V, le = 0, f = 1.0 MHz 


Total Power Dissipation (TA = 25°C 
RTH(J-C) Thermal Resistance (Junction to Case) 














Notes: 

1. Electronic Industrial Association of Japan. 

2. NE41612-1 (NC921) is selected for low noise. 

3. Pulse measurement Duty Cycle<2%, PW<30 ns. 

4. CCB measurement employs a three-terminal capacitance bridge incorporating a guard circuit. The emitter terminal shall be connected 
to the guard terminal. 
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ABSOLUTE MAXIMUM RATINGS! (1a = 25°c) 

/SYMBOLS| PARAMETERS _—s|' UNITS | RATINGS | 
wa 
Ts 






Collector Current 
ae a Junction Temperature 
Storage Temperature -65 to +2002 


Notes: | 

1. Operation in excess of any one of these parameters may result in 
permanent damage. 

2. Maximum Storage Temperature (TSTG) for the NE41635 is 
-65°C to 150°C. The leads of the NE41635 are Sn plated and 
may tarnish above 150°C. Once soldered into a circuit, the 
unit can be stored at 200. 






TYPICAL PERFORMANCE CURVES (ta - 25°c) 



















NE41607 
DC POWER DERATING CURVES 
With Infinite Heat Sink ae 
= RTH (J-C) = 50°C/W 
= 
na \ 
o 
ak eeNEe 
F \ 
ee LAL LN 
: es \ | N 
s LLERN AL 
8 i™N 2 
- Free Air ON 
RTH (J-A) = 170°C/W PSA 
LS 
0 50 100 150 200 
Ambient Temperature, TA (°C) 
NE41635 
DC POWER DERATING CURVES 
0.8 
ee Ae ale hems a 
Fe LO et 
& 06 
5 
£ 0X50X.63mm) 
” (2 mm 
R94 RTH A) = 170°C 
erry 
2 eee 
a 02 Za ~— 
e Free Air ae ae 
aaa 
0 
0 50 100 150 200 


Ambient Temperature, TA (°C) 


Total Power Dissipation, PT (W) 


Total Power Dissipation, PT (W) 


NE416 SERIES 
TYPICAL NOISE PARAMETERS (1a = 25°c) 





NE41615 
DC POWER DERATING CURVES 





Ambient Temperature, TA (°C) 


NE41612 
DC POWER DERATING CURVES 


a 
ee 
PTAA 





0 


50 100 150 200 
Ambient Temperature, TA (°C) 





NE416 SERIES 
TYPICAL PERFORMANCE CURVES (1a = 25°c) 





Collector to Base Capacitance, Ccs (pF) 


Gain (dB) 


Optimum Noise Figure, NFoPT (dB) 


0.7 


0.5 


COLLECTOR CAPACITANCE 
vs. COLLECTOR TO BASE VOLTAGE 


PL TTT Penna cious 





5 7 10 20 38630 


0 05 1 23 
Collector to Base Voltage, Vcs (V) 


NE41612 AND NE41615 
FORWARD INSERTION GAIN 
AND MAXIMUM AVAILABLE GAIN 
vs. FREQUENCY 








0.1 O2 03 O85 07 1 2 3 5 
Frequency, f (GHz) 


NE41607 
NOISE FIGURE vs. FREQUENCY 


Frequency, f (MHz) 


3-50 


DC Current Gain, hFe 


Gain (dB) 


Noise Figure, NF (dB) 


DC CURRENT GAIN 
vs. COLLECTOR CURRENT 


CTT 
“TETHER 





0.1 03 1 #3 £10 30 100 500 
Collector Current, Ic (mA) 


NE41607 
FORWARD INSERTION GAIN AND 
MAXIMUM AVAILABLE GAIN 
vs. FREQUENCY 


PN NET vee~ tov | | 
LINEN een | 
| ot NENG TT 
NON} ot tt 

















A 
0.1 0.2 03 05 07 1 2 3 #5 
Frequency, f (GHz) 





NE41612-1 
NOISE FIGURE vs. 
COLLECTOR CURRENT AND 
SOURCE RESISTANCE 


3.5 





Collector Current, Ic (mA) 


Source Resistance 





TYPICAL PERFORMANCE CURVES (1a = 25°c) 


2nd Order IM Distortion, IM2 (dB) 


NE41615 
SECOND ORDER IM DISTORTION 
vs. COLLECTOR CURRENT 


ERED 
Miaka A 


BNE 
an) aaae Se 


ffvesy | | IN 
AF N 


64 









60 


-56 





52 
-48 
A f1 - f2 = 185-90 MHz 
Vo = 100 dBuV/75 2 
ra ae See 
20 30 40 50 60 70 


Collector Current, Ic (mA) 


OUTLINE DIMENSIONS (units in mm) 


3rd Order IM Distortion, IM3 (dB) 








NE41600 (CHIP) 
(Chip Thickness: 140 pm) 


0.40.01 | 
0.35 
0. 





PACKAGE OUTLINE 12 
0-72) 


5.33 MAX 





62 
fH 2t1-f2 = 2x190-200 MHz 
Vo = 100 dBuV/75 0 
Pe 
20 30 40 50 60 70 
Collector Current, Ic (mA) 
PACKAGE OUTLINE 07 
: 5.0 MIN (ALL LEADS) 
w/a TS 0,520.07 
a 
— -- 1,020.1 
25°33 
0908 | | Sennen | 
PACKAGE OUTLINE 15 PACKAGE OUTLINE 35 
(TO-33) (MICRO-X) 
6.60 MAX 


-78 


NE416 SERIES 


NE41615 
THIRD ORDER IM DISTORTION 
vs. COLLECTOR CURRENT 


TTT 
SS eae 
fTEN 







-74 


oocceens 
Eevee 


-66 











NE416 SERIES 
TYPICAL COMMON EMITTER SCATTERING PARAMETERS (ta = 25°c) 














NE41600 





Coordinates in Ohms _ 


~ 550 Frequency in GHz ae 
(VcE = 10 V, Ic = 10 mA) 
VcE = 10 V, Ic = 10 mA 
FREQUENCY $21 $12 $22 K MAG! 
(MHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) 
0.045 £809 -36.00 20.378 159.00 018 71.00 .930 -17.00 0.08 30.5 
0.050 .808 -39.20 20.094 157.40 019 69.55 .916 -18.15 0.08 30.2 
0.100 £800 -71.20 17.255 141.40 031 55.05 74 -29.65 0.12 275 
0.200 .790 -117.05 12.256 117.65 045 35.95 552 -43.85 0.21 24.4 
0.300 .790 -139.25 8.815 105.05 .050 28.80 .430 -48.10 0.3 225 
0.400 .789 -150.40 6.745 97.15 .052 25.90 .368 -49.00 0.41 21.1 
0.500 .789 -157.30 5.445 91.25 054 25.00 334 -49.55 0.51 20 
0.600 789 -162.20 4.567 87.35 .055 25.55 316 -50.55 0.6 19.2 
0.700 788 -165.65 3.915 83.80 .056 26.55 307 -51.55 0.69 18.4 
0.800 786 -168.65 3.418 80.35 .058 27.00 302 = -53.10 0.77 17.7 
0.900 187 -171.10 3.050 77.35 059 28.10 300 -55.10 0.84 17.1 
1.000 787 -173.10 2.764 74.35 .060 29.55 .299 -57.10 0.92 16.6 
1.500 785 179.00 1.852 61.35 068 34.55 323 67.10 1.18 11.8 
2.000 184 175.45 1.382 49.90 076 39.00 361 -78.10 1.37 9 
2.500 .780 171.00 1.111 39.90 .087 42.00 .405 -87.10 1.43 7.2 
3.000 178 167.00 0.919 30.35 096 44.00 449 -96.10 1.48 57 
3.500 79 163.45 0.778 21.90 .106 45.55 495 -104.55 1.46 46 
4.000 179 160.00 0.667 14.90 116 47.00 537 -112.10 1.44 3.7 
4.500 179 156.45 0.574 8.45 126 47.00 575 -119.10 1.43 27 
VcE = 10 V, ic =20 mA 
0.045 0.738 -53.00 31.208 153.00 0.017 64.00 0.872 -25.00 0.1 32.6 
0.050 0.739 -56.50 30.566 151.20 0.018 62.60 0.854 -26.20 0.11 32.3 
0.100 0.754 -91.50 24.149 133.20 0.025 48.60 0.671 -38.20 0.16 29.8 
0.200 0.774 -135.65 14.738 109.30 0.034 32.70 0.422 -51.75 0.3 26.4 
0.300 0.782 -152.05 9.980 99.15 0.037 29.45 0.315 -54.00 0.44 24.3 
0.400 0.783 -160.30 7.485 93.25 0.038 30.10 0.267 -54.55 0.58 22.9 
0.500 0.784 -165.20 5.979 88.80 0.040 31.55 0.243 -55.00 0.7 21.7 
0.600 0.785 -168.65 4.993 84.80 0.042 33.65 0.230 -55.00 0.8 20.8 
0.700 0.783 -171.65 4.276 81.35 0.045 36.10 0.224 -55.55 0.88 19.8 
0.800 0.784 -174.10 3.725 78.35 0.047 37.55 0.221 -57.10 0.97 19 
0.900 0.786 -175.55 3.317 75.35 0.049 39.10 0.222 -58.55 1.03 17.2 
1.000 0.784 -177.10 3.003 72.90 0.051 40.55 0.224 -60.10 1.1 15.8 
1.500 0.782 177.45 2.008 60.90 0.064 45.55 0.252 -69.10 1.28 11.8 
2.000 0.779 172.45 1.507 50.35 0.077 48.00 0.292 -79.10 1.38 9.2 
2.500 0.775 169.45 1.205 39.90 0.088 49.00 0.338 -88.10 1.46 7.3 
3.000 0.776 165.45 1.002 30.90 0.100 49.00 0.386 -96.10 1.44 6.1 
3.500 0.774 162.45 0.840 22.90 0.111 49.00 0.433 -104.10 1.47 47 
4.000 0.775 159.00 0.722 15.45 0.122 49.00 0.478 -111.55 1.44 3.8 
4.500 0.775 155.45 0.626 8.90 0.132 49.00 0.520 -118.10 1.43 2.9 





Note: 


1. Gain Calculations: 


MAG = eel (K+\/K?-1 ) . WhenKs1,MAG=MSG. MSG = -S2tL 
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NE416 SERIES 





TYPICAL COMMON EMITTER SCATTERING PARAMETERS (ta - 25°c) 





-|250 
~160° 
NE41607 
Coordinates in Ohms 
Frequency in GHz 
= VCE = 10 V, IC = 20 mA)  ~oo° 
VcEe=10V,Ic=5mA 
FREQUENCY S11 S21 Si2 S22 K MAG! 
(MHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) 
100 86 68 12.47 139 03 59 84 -25 0.031 26.187 
500 76 = -154 4.15 87 07 24 44 41 0.535 17.729 
1000 76 # -175 2.16 62 08 20 42 57 0.871 14.314 
1500 76 175 1.46 43 09 22 47 73 1.033 10.994 
2000 7 167 1.08 27 09 22 51 91 1.248 7.792 
2500 78 157 83 11 10 22 55  —--106 1.279 6.018 
a cee Ne Pv EE ee ee ee 
VcE = 10 V,ic=10 mA 
a 
100 79 -92 1890 129 02 51 71 -35 0.098 29.754 
500 76 ~—--165 511 84 05 31 30 -46 0.691 20.095 
1000 76 179 260 62 06 34 30 59 1.102 14.426 
1500 76 171 176 44 08 92 35 -75 1.137 11.179 
2000 77 164 130 2 09 34 40 91 1.217 8.788 
2500 78 155 101 «14 10 30 46 ~=—--106 1.221 7.204 
sr ie PA le nS 
VceE = 10 V, Ic = 20 mA 
eA eg EC ee eS eee ee eg ree oa Ne 
100 75 = =-17 2458 119 Of 45 57 45 0.369 33.906 
500 76 ~=«-172 580 81 03 40 20 51 1.106 20.879 
1000 7 ~=«‘1%8 292 62 06 4A 21 63 1.038 15.684 
1500 77 169 197 4 08 42 27 77 1069 12.312 
2000 78 162 145 31 09 43 32 -94 1.164 9.619 
2500 79 151 113 16 10 36 39  =—--107 1.510 5.467 | 
VceE = 10 V, ic=30mA 
ee aaa a ae ae nN 
100 = (astiSs«CH1 0 26.90 114 01 47 50  =--49 0517 = 34.470 
500 76 3-175 6.05 80 03 45 17 53 1518 = 20.546 
1000 77 175 302 62 05 48 18 64 1.198 15.094 
1500 78 168 203 46 07 AA 25 -78 1.140 12.306 
2000 79 162 150 32 09 45 30 -95 1.139 10.439 
2500 79 150 116 17 10 40 37 ~—--109 1.328 6.896 
VcE = 10 V, ic = 50 mA | 
Oe a wl ee 
100 73 =-142 2799 110 ot 43 43 -50 0.517 34.470 
500 78 -178 603 79 02 53 16 -49 1.518 20.546 
1000 78 173 300 61 05 51 18 62 1.198 15.094 
1500 79 167 201 46 07 49 24 77 1.140 12.306 
2000 81 160 149 32 08 50 30 -94 1.139 10.439 
2500 81 151 116 19 10 45 396 -110 1.328 6.896 


See note on last page. 
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NE416 SERIES 





TYPICAL COMMON EMITTER SCATTERING PARAMETERS (1a - 25°c) 









NE41612 








Coordinates in Ohms 
Frequency in GHz 
VcE = 10 V, ic = 20 mA) s0e 
VcE=5V,ic=2mA 

FREQUENCY $11 $21 $12 $22 K MAG! 
(MHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) 
100 83 -52 6.06 141 05 58 89 -20 0.245 20.835 
200 69 -87 4.45 118 09 49 76 -31 0.341 16.941 
500 52 -143 2.25 81 12 39 59 -46 0.823 12.730 
1000 49 172 1.31 49 .16 54 55 -69 1.100 7.208 
1500 44 139 97 28 25 59 59 -92 1.006 5.402 
2000 35 108 82 12 36 48 .60 -115 1.017 2.781 





VcE=10V,Iic=5mA 


100 68 -60 10.41 132 03 62 .80 -22 0.409 25.403 
200 ot -95 6.94 110 06 54 65 -30 0.613 20.632 
500 37 -148 3.24 79 10 57 53 -40 0.961 15.105 
1000 34 170 1.79 52 17 61 Ot -59 1.054 8.802 
1500 30 145 1.32 30 20 58 5 -82 0.977 7.226 
2000 22 122 1.05 9 32 46 I>0 -104 0.969 5.160 


VcE= 10 V, Ic =10 mA 


100 52 -73 13.86 122 02 62 69 -25 0.753 28.407 

200 38 -105 8.38 102 05 59 36 -31 0.814 22.243 

500 .29 -155 3.71 77 11 63 46 -39 0.969 15.280 

1000 27 169 2.02 51 .19 61 45 -57 1.034 9.143 

1500 24 149 1.48 30 26 53 50 -80 0.994 7.553 

2000 17 135 1.18 9 32 41 56 -100 0.979 5.667 
eee 


VceE = 10 V, ic=20 mA 


ie | ee ee ee 


100 39 -83 16.25 114 02 62 60 -27 0.933 29.098 

200 .29 -114 9.23 98 04 65 49 -30 1.042 22.382 

500 25 -159 3.97 7 11 67 42 -38 1.004 15.168 

1000 24 168 2.15 51 .20 60 41 -56 1.028 9.285 

1500 .20 152 1.57 30 .28 51 46 -78 0.989 7.487 

2000 14 145 1.24 9 33 37 53 -98 0.992 5.749 
EE 


VcE = 10 V, ic=30 mA 


100 34 -89 16.82 111 02 65 56 -27 0.517 34.470 

200 .26 -119 9.37 96 04 66 47 -28 1.518 20.546 

500 24 -162 4.00 74 11 68 41 -37 1.198 15.094 

1000 .23 167 2.16 51 .20 61 41 -56 1.140 12.306 

1500 .20 152 1.57 30 .28 51 45 -78 1.139 10.439 

2000 14 145 1.24 8 33 36 2 -98 1.328 6.896 
eee 


See note on last page. 
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NE416 SERIES 





TYPICAL COMMON EMITTER SCATTERING PARAMETERS (ta - 25°c) 








-{250 
-160° -30° 
NE41615 
Coordinates in Ohms 
Frequency in GHz , 
“0 VcE = 10 V, ic = 20 mA se: 
VcE = 10 V,ic=5mA 
FREQUENCY — $11 $21 $12 $22 K MAG! 
(MHz) | MAG ANG MAG ANG MAG ANG MAG ANG (dB) 
100 86 -68 12.47 139 03 59 84 -25 0.496 25.220 
500 76 -154 4.15 87 07 24 44 -41 0.728 20.990 
1000 76 -175 2.16 62 08 20 42 -57 0.978 15.097 
1500 76 175 1.46 43 09 22 47 -73 0.833 10.025 
2000 7 167 1.08 27 09 22 51 -91 0.749 6.826 
2500 78 157 83 11 .10 22 55 -106 0.836 4.496 





VcE = 10 V, ic = 10 mA 


ae a a a a 





100 79 -92 18.90 129 02 51 771 -35 0.876 28.176 
500 76 -165 5.11 84 05 31 30 -46 1.021 21.874 
1000 76 179 2.60 62 06 34 30 -59 0.983 15.224 
1500 76 171 1.76 44 .08 32 35 -75 0.857 10.068 
2000 7 164 1.30 29 09 34 40 -91 0.800 7.202 
78 155 1.01 14 10 30 46 -106 0.858 4.994 


2500 


pr ao 


VcE = 10 V, ic=20 mA 


100 | 


500 
1000 
1500 
2000 
2500 


Wks) 
16 
TT 
MT 
78 
19 


-117 
-172 
176 
169 
162 
151 


BERBERS 


lS 


VcE = 10 V, ic = 30 mA 








100 73 -130 26.90 114 01 47 50 -49 1.983 26.423 
500 76 -175 6.05 80 03 45 17 -53 1.110 21.390 
1000 7 175 3.02 62 05 48 18 -64 0.987 15.338 
1500 78 168 2.03 46 07 44 25 -78 0.886 10.082 
2000 79 162 1.50 32 09 45 30 -95 0.840 7.297 
2500 79 150 1.146 ° £17 .10 40 37 ~=-109 0.904 5.408 
VceE = 10 V, ic=50 mA 
100 73 -142 27.99 110 01 43 43 -50 2.052 26.429 
500 78 -178 6.03 79 02 53 16 -49 1.133 21.304 
1000 78 173 3.00 61 05 51 18 62 0.996 15.418 
1500 79 167 2.01 46 07 49 24 -77 0.888 10.162 
2000 81 160 1.49 32 .08 50 30 -94 0.858 7.351 
2500 81 151 1.16 19 .10 45 36 = -110 0.912 §.473 


Note: 


1. Gain Calculations: 


MAG = Sry (kK t\/K?-1 ) . When K<1,MAG =MSG. MSG = 
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NE416 SERIES 





TYPICAL COMMON EMITTER SCATTERING PARAMETERS ta =25°c) 


j50 +90° 


+ 150° 














NE41635 
Coordinates in Ohms 
- Frequency in GHz 490° 
—450 (VcE = 10 V, Ic = 20 mA) ~90° 
VcE = 10 V,Iic=5mA 
FREQUENCY sn __ sa _ $2 $22 K MAG! 
(MHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) 
100 .76 -72 11.56 140 03 59 85 -23 0.080 25.858 
500 75 -161 3.86 88 06 27 48 -38 0.154 24.098 
1000 75 176 2.00 62 07 33 45 -54 0.593 18.084 
1500 76 162 1.36 44 .08 44 48 -72 1.015 13.799 
2000 7 151 1.01 31 10 54 52 -87 1.184 9.710 
2500 79 138 .80 17 15 56 51 -110 1.147 7.716 
VcE=10V,ic=10mA 
100 70 -102 17.26 129 02 53 13 -32 0.567 33.375 
500 76 -171 4.68 85 04 36 36 -41 0.543 30.700 
1000 76 171 2.39 63 06 45 35 -56 1.245 19.444 
1500 76 161 1.61 47 .08 52 39 -73 1.263 13.368 
2000 78 151 1.21 33 11 58 43 -89 1.101 11.073 
2500 78 137 96 18 .23 63 42 = -110 1.010 9.904 
—_ sw RE 


VcE = 10 V, Ic = 20 mA 
———_— eS 


100 65 -125 21.75 120 01 51 62 -37 0.567 33.375 

500 73 -178 5.24 82 03 52 28 -42 0.543 30.700 

1000 73 167 2.65 61 .06 60 26 -57 1.245 19.444 

1500 15 157 1.80 45 09 60 30 -74 1.263 13.368 

2000 76 147 1.35 33 12 62 35 -88 1.101 11.073 

2500 7 135 1.07 18 .16 58 37 ~—s-110 1.010 9.904 
——————_—$ S$. $I 


VcE = 10 V, ic=30 mA 





100 65 -137 23.60 117 O1 53 55 -41 0.622 33.729 
500 13 179 5.45 81 04 57 .24 -42 0.496 30.371 
1000 73 166 2.75 61 07 63 24 -57 0.943 21.343 
1500 14 156 1.86 45 .10 62 .28 -74 1.070 14.322 
2000 16 147 1.39 33 13 62 32 -88 1.026 11.707 
2500 78 136 1.10 19 17 58 34 ~=-110 0.943 10.291 





Note: 
1. Gain Calculations: 


MAG = 1S2iL (Kk t\/K?-1 ) .WhenK<1,MAG=MSG. MSG =-S2L x. 1+14)?-|S11]?- S22]? 4 514 gop So St0 
|S12| [S12] 2 |S12Se1| 
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NEC 


NPN MEDIUM POWER | NE46100 
MICROWAVE TRANSISTOR | NE46134 











FEATURES NE46134 
TYPICAL OUTPUT POWER 
« HIGH DYNAMIC RANGE vs. INPUT POWER 


f = 1.0 GHz, Ic = 100 mA 


¢ LOW IM DISTORTION: -40 dBc 

¢ HIGH OUTPUT POWER : 27.5 dBm at TYP 
¢« LOW NOISE: 1.5 dB TYP at 500 MHz 

« LOW COST 

¢ AVAILABLE IN TAPE & REEL OR BULK 


DESCRIPTION 


The NE461 series of NPN silicon epitaxial bipolar transistors 
is designed for medium power applications requiring high 
dynamic range. This device exhibits an outstanding combina- 
tion of high gain and low intermodulation distortion, as well as 
low noise figure. The NE461 series offers excellent perfor- 
mance and reliability at low cost through NEC's titanium, 
platinum, gold metalization system and direct nitride passiva- 
tion of the surface of the chip. Devices are available in a low 
cost surface mount package (SOT-89) as well as in chip form. 





Output Power, Pout (dBm) 





Input Power, PIN (dBm) 


ELECTRICAL CHARACTERISTICS (ta = 25°c) 


PART NUMBER NE46100 NE46134 
PACKAGE CODE 00 (CHIP) 34 
SYMBOLS PARAMETERS AND CONDITIONS 


Gain Bandwidth Product at VcE = 10 V, Ic = 100 mA 


Minimum Noise Figure2 at VCE = 10 V, Ic = 50 mA, 500 MHz 
VceE = 10 V, Ic = 50 mA, 1 GHz 


Linear Gain, VCE = 12.5 V, Ic = 100 mA, 2.0 GHz 
VcE = 12.5 V, Ic = 100 mA, 1.0 GHz 


Insertion Power Gain at 10 V, 50 mA, f = 1.0 GHz 
DC Current Gain at VcE = 10 V, Ic = 50 mA 


| UNITS _ 
| GHz | 
dB 
dB 
dB 
dB 
| aB 
| eas 
Collector Cutoff Current at Vcs = 20 V, IE=OmA . 
dBm 












> 


c 
s 
o 
Be 
U 





uF 


CBO 


Emitter Cutoff Current at Ves = 2 V, IC =O mA 


P1dB Output Power at 1 dB Compression, VCE = 12.5 V, Ic = 100 mA, 2.0 GHz 
VcE = 12.5 V, Ic = 100 mA, 1.0 GHz 


intermodulation Distortion, 10 V, 100 mA, F1 = 1.0 GHz, F2 = 0.99 GHz, 
Total PouT = 20 dBm 


Thermal Resistance (Junction to Case) 
Thermal Resistance (Junction to Ambient) 


RTH (J-C) 
RTH (J-A) 


n 
™“ 





S 
= 


Notes: 
1. Pulsed: PW < 350 ms, Duty Cycle < 2% 
2. RS = RL =50 Quntuned 
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NE46100, NE46134 


ABSOLUTE MAXIMUM RATINGS! (ta = 25°c) 
|SYMBOLS| PARAMETERS _| UNITS| RATINGS 
Collector to Base Voltage 
| Ic | Collector Current = |somA 
aw 
Ts 


Total Power Dissipation 


NE461002 
NE461343 ; 
°C 
TsTG 
°C -65 to +200 
°C -65 to +150 
Notes: 


Junction Temperature 

NE46100 

NE46134 

Storage Temperature 

NE46100 

NE46134 
1. Operation in excess of any one of these parameters may result in 
permanent damage. 
2. Chip mounted on an infinite heat sink (see AN-1001 for handling 
instructions). 
3. Packaged device mounted on 0.7 mm x 2.5 cm? double sided 
ceramic substrate (copper plating). 









TYPICAL PERFORMANCE CURVES (1a-25°c 


NE46134 
INSERTION POWER GAIN AND MAXIMUM 
AVAILABLE GAIN vs. COLLECTOR CURRENT 
VcE = 10 V, f= 1 GHz 








100 300 


Insertion Power Gain, |S21E|2 (dB) 
Maximum Available Gain, MAG (dB) 
a> 


it 
tT TT 
S50 


So 


Collector Current, Ic (mA) 


NE46100, NE46134 
COLLLECTOR CURRENT vs. 
COLLECTOR TO EMITTER VOLTAGE 


[e-em Tama | 
ee Ae aA ad 










Collector Current, Ic (mA) 


Collector to Emitter Voltage, VcE (V) 


NE46134 | 
TYPICAL NOISE PARAMETERS 1a = 25°c) 


Pes | ts [195 | om | 176 | 0 





NE46100, NE46134 
TOTAL POWER DISSIPATION 
vs. AMBIENT TEMPERATURE 
4.0 
3.75 


NE46100 

RTH (J-C) 

30°CW 

WITH INFINITE 
IN HEAT SINK 


o 
°o 


2.0 


Total Power Dissipation, PT (W) 





85 87.5 
Ambient Temperature, Ta (°C) 


NE46100, NE46134 
NOISE FIGURE vs. COLLECTOR CURRENT 
VcE = 10 V, f= 1 GHz 





J Th 

LL 

2 Of Croom — 
eu TT 
> ee Cae 
ee 


ee 
2 li 
o LIU TT TTT 
5 10 100 200 


Collector Current, Ic (mA) 
Rs = Rt = 50 Q Untuned 
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TYPICAL PERFORMANCE CURVES (1a - 25°c) 


NE46100, NE46134 
GAIN BANDWIDTH PRODUCT vs. COLLECTOR CURRENT 
VcE=10V 


—+ 
2) a ae 
ne 
a 
on © 
_ 
ee ER 
fae Rae 
Rae aes 
Saas ee 


Gain Bandwidth Product, ft (GHz) 





5 10 50 100 300 
Collector Current, Ic (mA) 


NE46134 
TYPICAL OUTPUT 
POWER/INTERMODULATION 
DISTORTION vs. INPUT POWER 
f = 1.0 GHz, VcE = 10 V, Ic = 100 mA 
2 Tone Test F1 = 1.0 GHz, F2 = 0.99 GHz 


Pout/IM(dBm) 





Input Power, Pin Total (dBm) 


NE46100, NE46134 
INTERMODULATION DISTORTION 
vs. COLLECTOR CURRENT 
f = 1.0 GHz, VcE = 10 V 


IMs (dBc) 
IMs (dBc) 
3 





-40 
-50 
-60 
0 40 80 120 160 
Collector Current, Ic (mA) 
2 Tone Test 


Total PIN = 12.1 dBm 
F1 = 1.0 GHz, F2 = 0.99 GHz 


3RD Order Intermodulation Distortion, IMe- (dBc) 
2ND Order Intermodulation Distortion, IM? + (dBc) 


PouT/IM(dBm) 


IMs (dBc) 


2ND Order intermodulation Distortion, IM? - (dBc) 


-50 





NE46134 
3RD ORDER INTERMODULATION DISTORTION, 
2ND ORDER INTERMODULATION DISTORTION 
(+ AND -) vs. COLLECTOR CURRENT 





80 
70 
60 
50 
40 
IM2-: VO = 105 dBuV/75 Q 2 tone each 
0 f = 190 MHz - 90 MHz 
10 50 100 300 
Collector Current, Ic (mA) 
NE46134 
TYPICAL OUTPUT 
POWER/INTERMODULATION 


DISTORTION vs. INPUT POWER 
f= 1.0 GHz, VcE =5 V, ic = 100 mA 
2 Tone Test F1= 1.0 GHz, F2 = 0.99 GHz 


20.60eesC DBO 


5 0 5 10 £15 
Input Power, PIN Total (dBm) 


NE46100, NE46134 
INTERMODULATION DISTORTION vs. 
COLLECTOR CURRENT 
f= 1.0 GHz, VcE=5 V 


0 40 80 120 160 
Collector Current, Ic (mA) 

Total PIN = 6.0 dBm 

F1 = 1.0 GHz, F2=0.99 GHz 

Note: IMs > than 58 dB down from carrier for 

measured currents greater than 40 mA. 





NE46100, NE46134 
TYPICAL COMMON EMITTER SCATTERING PARAMETERS! (1a -25°c) 
——— ee AB Oe 














NE46100 
Coordinates in Ohms 
Frequency in GHz 
NE46100 VcE=5 V, Ic =50 mA 
VcE=5V,ic=50mA 
FREQUENCY $11 S21 $12 $22 K MAG2 
(MHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) 
100 0.778 -137 26.776 114 0.028 30 0.555 -102 0.16 29.8 
200 0.815 -159 14.407 100 0.035 29 0.434 = -135 0.36 26.2 
500 0.826 -177 5.855 84 0.040 38 0.400 -162 0.75 21.7 
800 0.827 176 3.682 76 0.052 43 0.402 -169 0.91 18.5 
1000 0.826 173 2.963 71 0.058 47 0.405 -172 1.02 16.3 
1200 0.825 170 2.441 66 0.064 47 0.412 -174 1.08 14.0 
1400 0.820 167 2.111 61 0.069 47 0.413 -176 1.17 12.4 
1600 0.828 165 1.863 57 0.078 54 0.426 -177 1.15 11.4 
1800 0.827 162 1.671 53 0.087 50 0.432 -178 1.14 10.6 
2000 0.828 159 1.484 49 0.093 50 0.431 -180 1.17 9.5 
2500 0.822 153 1.218 39 0.11 48 0.462 177 1.18 78 
3000 0.818 148 1.010 30 0.135 46 0.490 174 1.16 6.3 
3500 0.824 142 0.876 21 0.147 44 0.507 170 1.16 5.3 
4000 0.812 137 0.762 13 0.168 38 0.535 167 1.14 43 
TT Oo SS — 
VcE = 5 V, Ic = 100 mA 
FREQUENCY $11 S21 $12 S22 K MAG2 
(MHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) 
100 0.778 -144 27.669 111 0.027 35 0.523 -114 0.27 30.2 
200 0.820 -164 14.559 97 0.029 29 0.445 -144 0.42 27.0 
500 0.832 -179 5.885 84 0.035 38 0.435 -166 0.81 22.2 
800 0.833 175 3.691 76 0.048 45 0.435 -173 0.95 18.8 
1000 0.831 172 2.980 71 0.056 51 0.437 -176 1.05 16.0 
1200 0.836 169 2.464 67 0.061 52 0.432 -178 1.11 14.0 
1400 0.829 166 2.121 61 0.072 53 0.447 -180 1.12 12.6 
1600 0.831 164 1.867 58 0.080 54 0.445 179 1.14 11.4 
1800 0.827 161 1.671 54 0.090 53 0.460 178 1.14 10.4 
2000 0.830 159 1.499 49 0.096 52 0.456 176 1.15 9.6 
2500 0.831 153 1.228 40 0.115 51 0.479 173 1.15 8.0 
3000 0.821 147 1.018 31 0.134 48 0.504 170 1.18 6.3 
3500 0.820 142 0.881 23 0.155 42 0.516 167 1.14 5.3 
4000 0.812 136 0.779 14 0.170 41 0.543 164 1.16 4.2 
Notes: 


1. S-Parameters include Bond wires. 
Base: Total 1 wire, 1 per Bond Pad, 0.0259" (658 jum) long each wire. 
Collector: Total 1 wire, 1 per Bond Pad, 0.0182" (463 ym) long each wire. 
Emitter: Total 2 wires, 1 per side, 0.0224" (569 yum) long each wire. 
Wire: 0.0007" (17.8 um) dia., gold. 

2. Gain Calculations: 


MAG = eal (K \/K?-1 ) . When K<1, MAG = MSG. usa - iL K= T+lAl?- |S]? - (824? 4 _ S11 $9 - S01 Si2 


S12] * 2 |S12 S21 
MAG = Maximum Available Gain 
MSG = Maximum Stable Gain 3-60 
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TYPICAL COMMON EMITTER SCATTERING PARAMETERS! (1a- 25°c) 








NE46100 
109 Coordinates in Ohms 
Frequency in GHz 








NE46100 VcE = 8 V, Ic = 50 mA -90° 
VcE = 8 V, Ic = 50 mA 
FREQUENCY $11 $21 $12 S22 K MAG2 
(MHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) 
100 0.773 -133 27.779 115 0.031 30 0.538 -99 0.20 29.5 
200 0.808 -157 15.007 100 0.033 30 0.428 -132 0.36 26.6 
500 0.824 -176 6.118 85 0.041 35 0.388 -160 0.70 21.8 
800 0.823 177 3.841 76 0.050 42 0.388 -168 0.91 18.8 
1000 0.822 173 3.095 71 0.060 50 0.388 -171 0.99 17.2 
1200 0.824 170 2.570 67 0.065 48 0.389 -173 1.05 14.6 
1400 0.820 167 2.201 61 0.075 46 0.395 -175 1.06 13.2 
1600 0.825 165 1.937 57 0.080 49 0.410 -176 1.09 12.0 
1800 0.822 162 1.747 53 0.084 48 0.416 -177 1.15 10.9 
2000 0.821 160 1.551 49 0.095 50 0.421 -179 1.15 9.8 
2500 0.816 154 1.267 39 0.116 50 0.449 177 1.16 8.0 
3000 0.817 148 1.051 30 0.128 45 0.474 175 1.17 6.7 
3500 0.817 143 0.910 22 0.154 45 0.496 171 1.12 5.6 
4000 0.807 137 0.800 13 0.169 40 0.527 168 1.13 46 
VcE = 8 VV, Ic = 100 mA 
FREQUENCY $11 S21 | $12 $22 K MAG2 
(MHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) 
100 0.771 -141 28.901 111 0.025 27 0.507 -109 0.23 30.6 
200 0.816 -162 15.323 98 0.028 23 0.434 -142 0.38 27.4 
500 0.823 -177 6.183 84 0.038 36 0.417 -165 0.76 22.1 
800 0.822 176 3.889 76 0.047 48 0.419 -172 1.01 18.7 
1000 0.824 172 3.124 71 0.057 49 0.418 -175 1.02 16.5 
1200 0.822 169 2.605 67 0.064 54 0.422 -177 1.09 14.2 
1400 0.816 166 2.223 62 0.073 56 0.426 -178 1.15 12.5 
1600 0.821 164 1.962 58 0.079 54 0.435 180 1.15 11.6 
1800 0.823 161 1.751 54 0.088 54 0.443 179 1.14 10.7 
2000 0.823 159 1.563 50 0.097 #55 0.438 177 1.17 9.6 
2500 0.816 153 1.292 40 0.117 ~=51 0.462 174 1.16 8.0 
3000 0.814 148 1.061 31 0.134 48 0.491 171 1.18 6.5 
3500 0.820 142 0.927 23 0.154 45 0.501 168 1.12 5.7 
4000 0.807 137 0.814 15 0.170 41 0.529 165 1.15 44 
VcE = 10 V, ic = 50 mA 
FREQUENCY $11 S21 $12 $22 K MAG2 
(MHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) 
100 0.780 -132 28.079 115 0.029 46 0.548 -99 0.21 29.8 
200 0.809 -156 15.218 100 0.033 29 0.425 -131 0.34 26.7 
500 0.819 -175 6.206 85 0.041 34 0.387 -159 0.70 21.8 
800 0.817 177 3.888 76 0.048 42 0.386 -168 0.96 19.4 
1000 0.821 174 3.136 71 0.060 48 0.385 -170 97 17.2 
1200 0.821 171 2.596 67 0.063 47 0.388 -173 1.07 14.5 
1400 0.814 168 2.236 62 0.068 53 0.394 -174 1.19 12.6 
1600 0.819 165 1.976 58 0.075 50 0.401 -176 1.17 11.7 
1800 0.816 162 1.769 53 0.084 51 0.413 -178 1.17 10.7 
2000 0.819 160 1.565 49 0.094 49 0.416 -179 1.15 9.8 
2500 0.815 154 1.290 39 0.116 51 0.439 178 1.14 8.2 
3000 0.814 148 1.072 30 0.128 46 0.468 175 1.18 6.7 
3500 0.819 143 0.920 22 0.150 44 0.488 173 1.12 58 
4000 0.806 137 0.803 13 0.168 40 0.519 168 1.14 45 
See notes on previous page. 
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TYPICAL COMMON EMITTER SCATTERING PARAMETERS! (ta - 25°c) 








NE46100 
VcE = 10 V, ic = 100 mA | 
FREQUENCY $11 $21 $12 $22 K MAG2 
(MHZ) MAG ANG MAG ANG MAG ANG MAG ANG (dB) 
100 0.791 -139 29.278 112 0.027 3 0.508 -109 0.22 30.4 
200 0.809 -161 15.503 98 0.027 32 0.433 -140 0.43 27.5 
500 0.822 -177 6.280 84 0.037 42 0.414 -165 0.81 22.3 
800 0.815 176 3.939 76 0.046 48 0.408 -171 1.02 18.5 
1000 0.819 173 3.176 71 0.055 50 0.411 -174 1.05 16.2 
1200 0.818 170 2.621 67 0.064 54 0.412 -176 1.11 14.1 
1400 0.814 167 2.255 62 0.070 52 0.418 -178 1.16 12.7 
1600 0.821 164 1.990 58 0.078 52 0.430 -180 1.14 11.8 
1800 0.823 161 1.786 54 0.090 53 0.434 179 1.11 11.0 
2000 0.819 159 1.585 50 0.097 52 0.429 177 1.15 9.8 
2500 0.816 153 1.304 40 0.113 51 0.458 174 1.18 8.1 
3000 0.812 148 1.085 31 0.139 47 0.484 171 1.13 6.7 
3500 0.813 142 0.937 23 0.153 45 0.501 168 1.14 5.6 
4000 0.802 137 0.824 15 0.168 42 0.520 165 1.18 43 


VcE = 12.5 V, ic = 50 ma 


FREQUENCY $11 S21 $12 S22 K MAG2 

(MHZ) MAG ANG MAG ANG MAG ANG MAG ANG (dB) 

100 0.759 -129 28.230 116 0.032 3% 0.543 -96 0.21 29.5 

200 0.806 -155 15.378 101 0.035 31 0.420 -130 0.35 26.4 

500 0.815 -175 6.261 85 0.041 34 0.380 -159 0.71 21.9 

800 0.813 178 3.926 76 0.052 44 0.379 -167 91 18.8 
1000 0.14 174 3.179 71 0.058 45 0.375 -171 1.00 17.1 
1200 0.816 171 2.629 67 0.067 47 0.382 -172 1.03 14.8 
1400 0.810 168 2.266 62 0.071 46 0.385 -174 1.12 12.9 
1600 0.817 165 1.993 58 0.079 47 0.400 -175 1.11 12.0 
1800 0.816 163 1.770 53 0.087 49 0.408 -176 1.13 10.9 
2000 0.817 160 1.592 49 0.090 51 0.408 -178 1.20 9.8 
2500 0.811 154 1.301 40 0.109 50 0.441 179 1.20 8.0 
3000 0.809 149 1.084 30 0.131 46 0.459 176 1.17 6.7 
3500 0.811 143 0.934 22 0.150 45 0.482 172 1.15 5.6 
4000 0.803 137 0.816 13 0.166 42 0.514 169 1.17 4.4 


VcE = 12.5 V, ic = 100 mA 





FREQUENCY $11 $21 $12 $22 K MAG2 
(MHZ) MAG ANG MAG ANG MAG ANG MAG ANG (dB) 
100 0.785 -138 29.375 112 0.027 25 0.510 -109 0.21 30.4 
200 0.804 -160 15.593 98 0.030 32 0.421 -140 0.43 27.1 
500 0.814 -177 6.318 84 0.040 42 0.401 -164 0.78 22.0 
800 0.809 176 3.951 76 0.048 48 0.398 -171 1.02 18.3 
1000 0.815 173 3.193 71 0.057 52 0.400 -174 1.05 16.1 
1200 0.813 170 2.656 67 0.060 53 0.403 -177 1.17 14.0 
1400 0.811 167 2.264 62 0.073 51 0.411 -178 1.13 12.7 
1600 0.818 164 1.997 58 0.076 55 0.416 -180 1.19 11.6 
1800 0.814 162 1.797 54 0.090 54 0.421 180 1.14 10.7 
2000 0.813 160 1.613 49 0.094 50 0.424 178 1.18 9.8 
2500 0.805 154 1.316 40 0.113 52 0.442 175 1.22 79 
3000 0.813 148 1.091 31 0.133 46 0.470 172 1.15 6.7 
3500 0.807 142 0.948 23 0.156 45 0.481 169 1.15 5.5 
4000 0.802 137 0.826 14 0.164 40 0.510 166 1.19 4.4 
Notes: 


1. S-Parameters include Bond wires. 
Base: Total 1 wire, 1 per Bond Pad, 0.0259" (658 jum) long each wire. 
Collector: Total 1 wire, 1 per Bond Pad, 0.01 82 “ (463 ym) long each wire. 
Emitter: Total 2 wires, 1 per side, 0.0224" (569 um) long each wire. 
Wire: 0.0007" (17.8 um) dia., gold. 

2. Gain Calculations: 


maG = -S2!l (kK +\/k?-1 ) .Whenk<1,MAG=MSG. msG = -S2L x. 1+1Al?-|St1]?-|S2al? 4 _ 11 529- So1 Sto 
|S12] [S12] 2 |S12Se1| 


MAG = Maximum Available Gain 
MSG = Maximum Stable Gain 
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TYPICAL COMMON EMITTER SCATTERING PARAMETERS (1a - 25°c) 
Set 











~ slo 
NE46134 
Coordinates in Ohms 
NE46134 Frequency in GHz 
VcE=5V,Iic=50mA - $50 VcE = SV, ic =50 mA -90° 
FREQUENCY $11 $21 $12 $22 K MAG2 
(MHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) 
50 0.436 -117 32.710 120 0.026 60 0.520 -68 0.55 31.0 
100 0.429 -148 18.264 104 0.037 65 0.310 -91 0.79 26.9 
200 0.433 -169 9.472 92 0.059 70 0.197 -115 0.97 22.1 
400 0.435 175 4.861 81 0.116 73 0.155 -133 1.01 15.7 
600 0.436 165 3.318 74 0.170 74 0.153 -141 1.02 12.0 
800 0.439 158 2.575 67 0.226 72 0.161 -146 1.01 10.0 
1000 0.435 150 2.145 61 0.269 70 0.168 -148 1.02 8.2 
1200 0.441 143 1.851 55 0.319 67 0.185 -151 1.01 7.1 
1400 0.450 136 1.656 51 0.368 64 0.197 -152 0.99 6.5 
1600 0.451 129 1.517 46 0.408 61 0.215 -155 0.99 5.7 
1800 0.460 123 1.411 42 0.451 58 0.232 -157 0.98 5.0 
2000 0.467 115 1.324 37 0.485 55 0.254 -157 0.97 4.4 
2200 0.476 108 1.255 33 0.519 52 0.281 -159 0.97 3.8 
2400 0.498 101 1.194 29 0.546 48 0.310 -161 0.96 3.4 
2500 0.500 98 1.163 28 0.557 46 0.327 -161 0.96 3.2 
VceE = 5 V, Ic =100 mA 
FREQUENCY $11 $21 $12 $22 K MAG2 
(MHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) 
50 0.425 -131 33.735 115 0.022 68 0.446 -77 0.65 31.9 
100 0.439 -157 18.257 101 0.034 71 0.272 -103 0.87 27.3 
200 0.437 -173 9.367 91 0.064 75 0.186 -128 0.97 21.7 
400 0.442 173 4.787 81 0.121 77 0.164 -145 1.01 15.3 
600 0.446 164 3.266 73 0.175 75 0.166 -152 1.02 11.0 
800 0.445 156 2.537 67 0.229 73 0.176 -155 1.02 9.6 
1000 0.451 148 2.108 61 0.276 69 0.184 -159 1.02 8.1 
1200 0.449 142 1.831 56 0.327 67 0.189 -159 1.01 7.0 
1400 0.454 135 1.650 50 0.372 63 0.208 -160 1.00 6.5 
1600 0.458 129 1.515 46 0.415 60 0.221 -162 0.99 5.6 
1800 0.465 122 1.397 41 0.456 57 0.238 -163 0.98 49 
2000 0.470 115 1.316 37 0.489 54 0.255 -163 0.98 43 
2200 0.483 108 1.249 33 0.523 50 0.284 -164 0.97 3.8 
2400 0.499 100 1.184 29 0.548 47 0.307 -166 0.97 3.3 
2500 0.503 97 1.166 27 0.562 45 0.325 -167 0.97 3.2 
VcE= 8V,ic=50mA 
FREQUENCY $11 $21 $12 $22 K MAG2 
(MHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) 
50 0.447 -110 33.339 121 0.024 60 0.534 -64 0.52 31.4 
100 0.426 -143 18.770 104 0.039 69 0.317 -86 0.77 26.9 
200 0.415 -166 9.754 93 0.060 72 0.189 -106 0.95 22.1 
400 0.417 177 5.004 82 0.113 74 0.141 -124 1.01 15.8 
600 0.417 167 3.423 74 0.167 74 0.138 -132 1.02 12.3 
800 0.420 158 2.649 68 0.216 73 0.145 -138 1.02 10.0 
1000 0.421 150 2.203 62 0.266 71 0.152 -140 1.01 8.5 
1200 0.430 144 1.900 56 0.316 68 0.166 -142 1.00 78 
1400 0.435 136 1.700 51 0.360 64 0.184 -145 0.99 6.7 
1600 0.438 131 1.547 47 0.400 62 0.202 -147 0.99 5.9 
1800 0.444 123 1.447 42 0.443 59 0.226 -149 0.98 5.1 
2000 0.453 116 1.354 37 0.480 56 0.241 -151 0.97 45 
2200 0.466 109 1.274 33 0.513 53 0.270 -154 0.96 4.0 
2400 0.479 102 1.226 29 0.539 49 0.304 -156 0.96 3.6 
2500 0.494 98 1.192 28 0.549 48 0.319 -156 0.95 3.4 


See notes on previous page. 
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NE46134 


VcE=8V, Ic = 100 mA 
FREQUENCY $11 S21 $12 $22 K MAG2 


(MHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) 
50 .467 -110.1 33.112 120.2 025 56.9 518 -70.1 0.52 31.2 
100 .437 -143.8 18.512 103.6 037 62.7 310 -94.2 0.78 27.0 
200 427 -166.4 9.583 92.1 .063 69.8 198 -118.6 0.95 21.8 
400 427 176.0 4.926 81.3 117 73.5 163 -139.0 1.01 15.6 
600 430 165.3 3.353 73.5 169 72.8 161 -147.1 1.03 12.0 
800 432 156.6 2.599 66.7 222 70.7 167 = -151.2 1.02 9.8 
1000 434 148.6 2.168 60.4 272 68.5 177 ~— -153.7 1.02 8.3 
1200 439 141.5 1.873 55.0 318 65.5 190 -156.0 1.01 7.1 
1400 446 134.3 1.688 49.5 362 62.7 207 += - 157.6 1.00 6.7 
1600 456 127.3 1.538 45.4 .403 59.6 221 -158.8 0.99 5.8 
1800 .464 119.9 1.419 40.3 441 56.5 239 -160.3 0.99 5.1 
2000 473 112.7 1.338 36.3 475 53.0 .263 -162.3 0.98 45 
2200 .485 105.7 1.267 31.6 505 49.6 289 -163.5 0.97 40 
2400 505 98.7 1.196 27.4 531 46.1 321 -165.6 0.97 3.5 
2500 515 95.8 1.167 25.6 539 445 337 §=©-166.2 0.97 3.4 
VcE = 10 V, Ic = 50 mA 
FREQUENCY $11 $21 $12 $22 K MAG2 
(MHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) 
50 0.453 -107 33.713 121 0.029 69 0.531 -64 0.54 30.7 
100 0.420 -142 18.960 104 0.034 63 0.317 -84 0.79 27.5 
200 0.410 -165 9.847 93 0.061 74 0.187 -105 0.95 22.0 
400 0.410 177 5.053 82 0.112 73 0.139 -123 1.01 15.8 
600 0.412 167 3.452 74 0.168 73 0.133 -130 1.01 12.4 
800 0.414 158 2.676 68 0.213 72 0.139 -136 1.02 10.0 
1000 0.418 151 2.219 62 0.262 70 0.151 -140 1.02 8.5 
1200 0.420 143 1.920 56 0.314 68 0.161 -141 1.00 7.6 
1400 0.425 137 1.722 51 0.357 65 0.180 -144 0.99 6.8 
1600 0.432 131 1.570 46 0.401 62 0.196 -146 0.98 5.9 
1800 0.443 124 1.465 42 0.443 59 0.216 -149 0.97 §.2 
2000 0.448 117 1.372 38 0.477 56 0.241 -151 0.97 46 
2200 0.459 110 1.306 33 0.509 53 0.270 -153 0.96 4.1 
2400 0.481 103 1.227 28 0.536 49 0.299 -154 0.95 3.6 
2500 0.489 99 1.205 28 0.549 48 0.321 -156 0.95 3.4 
A a 


VcE = 10 V, ic = 100 mA 
FREQUENCY $11 S21 S12 S22 K MAG2 


(MHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) 
50 0.440 -117 34.984 117 0.025 64 0.463 -71 0.60 31.5 
100 0.418 -149 19.063 102 0.034 67 0.271 -93 0.84 275 
200 0.413 -169 9.811 91 0.061 73 0.166 -115 0.97 22.1 
400 0.415 176 5.003 81 0.115 76 0.132 -133 1.02 15.6 
600 0.414 166 3.420 74 0.170 75 0.136 -140 1.02 12.1 
800 0.415 158 2.656 67 0.222 73 0.143 -144 1.02 10.0 
1000 0.418 150 2.200 61 0.267 70 0.151 -146 1.02 8.3 
1200 0.425 143 1.899 56 0.317 67 0.162 -148 1.01 7.3 
1400 0.430 136 1.710 50 0.361 64 0.179 -149 0.99 6.8 
1600 0.440 130 1.554 45 0.403 61 0.196 -151 0.99 5.9 
1800 0.443 123 1.445 41 0.442 59 0.210 -153 0.98 5.1 
2000 0.452 116 1.360 37 0.479 55 0.238 -154 0.97 45 
2200 0.457 109 1.275 34 0.511 52 0.260 -156 0.97 40 
2400 0.478 102 1.234 30 0.536 48 0.292 -158 0.96 3.6 
2500 0.487 98 1.200 28 0.548 47 0.312 -159 0.96 3.4 
Sc 2 
Notes: 


1. The NE41634 was measured with the package mounted on a 0.030" thick RT Duroid 5880 substrate. 

To avoid exceeding Tj MAX when using poor thermal conducting substrates, use of a heat sink is recommended. For example: 

The Thermalloy 7100D series heat sink or thermal equivalent may be suitable. The above S parameters were measured without heat sink. 
2. Gain Calculations: 

MAG = LE2iL (k t\/k?-1 ) . When K<1,MAG=MSG. sa = \S2L x. 1+1A/?-|St]2-|S221? 4 14 5 -s Si 
|S12| [S12| 2 [S12 Sa1| 

MAG = Maximum Available Gain 
MSG = Maximum Stable Gain 
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TYPICAL COMMON EMITTER SCATTERING PARAMETERS (ta - 25°c) 














-150° 
NE46134 
= Coordinates in Ohms ; 
sie Frequency in GHz oor 
NE46134 VcE = 12.5 V, Ic = 50 mA 
VcE = 12.5 V, Ic = 50 mA 
FREO eee eee a... __312__ es Stee K MAG? 
(MHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) 
50 0.464 -104 33.701 122 0.027 60 0.533 63 0.52 31.0 
100 0.419  -140 19.054 105 0.040 64 0.319 -82 0.75 26.8 
200 0.409 -164 9.913 93 0.062 71 0.185 -102 0.93 22.0 
400 0.407 177 5.085 82 0.115 73 0.139 -121 1.00 16.4 
600 0.405 167 3.483 74 0.165 74 0.131 -128 1.02 12.4 
800 0.409 159 2.688 68 0.215 72 0.137 -132 1.02 10.2 
1000 0.411 152 2.234 62 0.266 69 0.148 -135 1.01 8.8 
1200 0.414 144 1.941 56 0.316 68 0.161 -140 1.00 79 
1400 0.420 137 1.727 51 0.356 65 0.181 -141 0.99 6.9 
1600 0.432 131 1.579 46 0.400 62 0.194 -144 0.98 6.0 
1800 0.434 124 1.463 42 0.437 59 0.213 -146 0.98 5.2 
2000 0.448 117 1.387 38 0.476 56 0.239 -150 0.96 46 
2200 0.458 109 1.291 33 0.509 53 0.266 -151 0.96 4.0 
2400 0.476 102 1.222 29 0.538 50 0.293 -154 0.96 3.6 
2500 0.483 99 1.208 28 0.553 48 0.307 -154 0.95 3.4 
Vc— = 12.5 V, iIc=100 mA 
FREQUENCY __ sit __— sat _ _ Ss __ $2 K MAG2 
(MHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) 
50 0.451 -114 34,804 117 0.025 55 0.461 -69 0.59 31.4 
100 0.421 -146 19,038 102 0.034 62 0.270 -89 0.82 27.5 
200 0.408 -167 9,781 91 0.064 72 0.163 -110 0.95 21.9 
400 0.412 176 5,009 81 0.115 76 0.129 -131 1.02 15.6 
600 0.411 166 3,424 74 0.167 75 0.125 -136 1.03 12.1 
800 0.413 158 2,647 67 0.216 72 0.133 -140 1.03 9.9 
1000 0.417 150 2,199 61 0.268 70 0.111 -142 1.01 8.4 
1200 0.420 143 1,905 56 0.311 68 0.151 -146 1.01 7.2 
1400 0.430 137 1,702 50 0.360 64 0.167 -147 0.99 6.7 
1600 0.431 130 1,565 46 0.401 62 0.190 -149 0.99 5.9 
1800 0.437 123 1,465 41 0.438 59 0.208 -150 0.98 5.2 
2000 0.448 116 1,357 37 0.476 56 0.230 -153 0.97 46 
2200 0.460 109 1,288 33 0.510 52 0.263 -153 0.96 40 
2400 0.479 102 1,228 28 0.536 49 0.287 -156 0.96 3.6 
2500 0.488 99 1,199 27 0.548 48 0.305 -157 0.96 3.4 
i 
Notes: 


1. The NE41634 was measured with the package mounted on a 0.030" thick RT Duroid 5880 substrate. 

To avoid exceeding Tj MAX when using poor thermal conducting substrates, use of a heat sink is recommended. For example: 

The Thermalloy 7100D series heat sink or thermal equivalent may be suitable. The above S parameters were measured without heat sink. 
2. Gain Calculations: 

wae ISL (ka\/K21 ) . When K<1,MAG =MSG. MSG = S2tL x= 1+1Al>-ISul?-|S2a" | 4 «S11 Sez - Sat St2 
[S12 |S12| 2 |S12Sa1| 

MAG = Maximum Available Gain 
MSG = Maximum Stable Gain 
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OUTLINE DIMENSIONS units in mm) 


46100 (CHIP) PACKAGE OUTLINE 34 
(Units in pm) (SOT-89) 
TOP VIEW BOTTOM VIEW 
Part Number Identifier 





Thickness: 160 pm 








NE NPN SILICON HIGH 


FREQUENCY TRANSISTOR | NE46734 














FEATURES GAIN BANDWIDTH PRODUCT vs. 
COLLECTOR CURRENT 
« LOW NOISE FIGURE(UNMATCHED)*: po 
2.4 dB at 500 MHz z 
2.3 dB TYP at 200 MHz = 
¢ HIGH S21 GAIN‘: g 
12 dB at 500 MHz 3 
20 dB TYP at 200 MHz a 
cen ae Balill 
- LOWCOST : | 
DESCRIPTION 1.0 30 50 10 30 50 100 





Collector C 
The NE46734 Is an NPN silicon epitaxial transistor designed urrent, Ic (mA) 


for low noise, wide-band, and buffer amplifier appplications at 
VHF, CATV, and UHF bands. The low distortion and noise 
figures make it an excellent choice for CATV and MATV 
applications. 


ELECTRICAL CHARACTERISTICS (ta - 25°c) 













PART NUMBER NE46734 
EIAJ' REGISTERED NUMBER 
PACKAGE OUTLINE 
SYMBOLS PARAMETERS AND CONDITIONS 


Gain Bandwidth Product at VcE = 10 V, Ic = 50 mA 


Le 
[ aHz | 30 
TNF | Nose Figure at Vor = 10V,Ic=30mA,t=S00MHz,RG-soa | 4B | 
ee 
Phe 


rel 
= 


| sate | Insertion Power Gain at VCE = 10 V, Ic = 50 mA, f = 500 MHz 


Forward Current Gain at VcE = 10 V, Ic = 50 mA2 


Notes: 

1. Electronic Industrial Association of Japan. 

2. Pulse Width < 350 ps, Duty Cycle < 2% Pulsed. 

3. With 2.5 cm? x 0.7mm ceramic substrate. 

4. Unmatched and biased for optimum gain in 50 ohms. 


NE46734 


ABSOLUTE MAXIMUM RATINGS (ta = 25°c) 


|SYMBOLS| PARAMETERS —_—| ‘UNITS | 
|__Vca0__| Collectorto Base Voltage | V | 35 
| Vee | Collector to Emitter Votage | V | 18 
[ves _[emitorto Beso Votiage | Vv | 30 
[te | Cotector Current «| ~mA_~| —i50—~*«d- 
[Ty [uncon Temperate | -C| 150 
— [_Tsta_| Storage Temperature | °C 6510 +150 | 
Notes: | 
1. Operation in excess of any one of these parameters may result in 
permanent damage. 








i 












TYPICAL PERFORMANCE CURVES (1a - 25°c) 


TOTAL POWER DISSIPATION vs. 
AMBIENT TEMPERATURE 














2.5 cm?X 0.7 mm 
\ RTH (J-A) = 62.5°C/W 


a. See 
rh 
RTH (J-A) = 312.5°C/W 

0 25 5075 100 125 150 
Ambient Temperature, TA (°C) 







Total Power Dissipation, PT (W) 
i 






INSERTION GAIN vs. FREQUENCY 


Insertion Gain, |S21E|? (dB) 





0.1 02 03 05 0.7 1.0 


Frequency, f (GHz) 


Feedback Capacitance, CRE (pF) 
Noise Figure, NF (dB) 


Output Capacitance, Cos (pF) 


IM?, IM? intermodulation, (dB) 








NOISE FIGURE AND ASSOCIATED 
GAIN vs. COLLECTOR CURRENT 


| ar 
ATI 


| 
ALL 
tn | |ITTl 


1 3 5 7 10 30 =650 ~70 100 


Collector Current, Ic (mA) 


FEEDBACK CAPACITANCE AND 
OUTPUT CAPACITANCE vs. 
COLLECTOR-BASE VOLTAGE 


ni ms | Tl 
el a 
Sete. —~ 2D aw ean@es 
am a 
ES 0 2) ees ee 
SE50\\ a a Baa 


0.1 os 1 5 10 50 100 
Collector to Base Voltage, Vcs (V) 


INTERMODULATION DISTORTION vs. 
COLLECTOR CURRENT 


VcE=10V 

Vo = 110 dBu V/75.Q 
Re=RL=75Q 

IM2 f = 90 + 100 MHz 
IM3 f = 2 x 200 -190 MHz 


Collector Current, Ic (mA) 





Associated Gain, Ga (dB) 


NE46734 





























-150° ~30° 
NE46734 
Coordinates in Ohms 
Frequency in GHz 
(VcE = 10 V, Ic = 40 mA) 
VcE = 10 V, ic= 10 mA 
FREQUENCY $11 $21 $12 $22 K MAG! 
(MHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) 
100 45 -95 15.12 122 .03 62 65 -34 0.54 27.0 
200 39 -136 8.88 103 04 61 45 -37 0.97 23.5 
400 39 -168 4.76 87 .08 67 34 -37 1.04 16.5 
600 38 178 3.31 77 12 70 31 -38 1.06 13.0 
800 40 166 2.58 69 16 71 32 -43 1.00 12.1 
1000 42 157 2.14 62 .20 71 1 -48 0.97 10.3 
1200 44 149 1.83 57 23 69 31 -55 0.96 9.0 
1400 47 142 1.65 50 df 68 32 -64 0.89 7.8 
1600 .48 135 1.51 46 30 66 33 -70 0.88 7.0 
1800 51 131 1.40 42 33 64 33 -78 0.84 6.3 
2000 54 125 1.34 38 36 62 34 -84 0.82 5.5 
VcE = 10 V, ic = 20 mA 
100 35 -123 18.15 113 02 68 52 -38 0.89 29.6 
200 34 -157 9.91 98 04 69 35 -38 1.06 225 
400 7 -178 5.18 84 09 74 .28 -36 0.99 17.6 
600 36 170 3.58 76 13 74 26 -38 1.02 13.6 
800 a7 160 2.79 68 17 73 7 -43 0.99 12.1 
1000 39 151 2.31 62 21 71 .26 -49 0.97 10.4 
1200 41 145 1.98 57 25 69 .26 -57 0.95 9.0 
1400 44 138 1.78 51 .28 66 7 -67 0.92 8.0 
1600 45 133 1.62 47 32 64 .28 -73 0.89 70 
1800 47 130 1.50 43 34 62 .28 -81 0.89 6.4 
2000 51 123 1.45 39 xy 60 29 -86 0.83 59 
VcE=10V,ic=40 mA 
100 32 -146 19.63 107 02 76 43 -38 0.99 29.9 
200 33 -170 10.29 94 04 7 30 -34 1.10 22.2 
400 36 175 5.32 83 09 78 25 -33 1.01 17.2 
600 35 166 3.68 75 13 76 23 -35 1.03 13.4 
800 RY f 157 2.86 68 18 73 25 -42 0.96 12.0 
1000 39 149 2.36 62 22 72 24 -48 0.95 10.3 
1200 41 143 2.02 56 25 69 24 -57 0.95 9.1 
1400 43 136 1.81 50 29 66 26 -67 0.91 8.0 
1600 44 132 1.65 47 32 64 .26 -73 0.91 7.1 
1800 46 128 1.53 42 35 62 .26 81 0.89 6.4 
2000 50 122 1.47 38 a7 59 a | -87 0.88 5.7 
Note: 


1. Gain Calculations: 


MAG = Sry (K+\/K?-1 ) . When K<1,MAG =MSG. MSG = 


|S12| 


2 [S12 Sa1| 


2 2 
AS2tL x= 1+ Al®- S11]? - |S22f* , A= S11 S22 - Sai S12 





NE46734 





OUTLINE DIMENSIONS (Units in mm) 
PACKAGE OUTLINE 34 
(SOT-89) 


TOP VIEW BOTTOM VIEW 
Part Number Identifier 


YT iQXx 
=} IL 
mt TX OX 


Lot Number Identifier 
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NEC 








NPN MEDIUM POWER | NE57500 


MICROWAVE TRANSISTOR | NE57510 





FEATURES 
e HIGH OSCILLATOR POWER OUTPUT: 
700 mW at 1.7 GHz 
¢ GOLD METALLIZATION FOR RELIABILITY 


- HIGH POWER GAIN: 
4.dB AT 2 GHz (Vcc = 18 V) 


¢ HIGH POWER OUTPUT: 
1.6 W at 2 GHz (Vcc = 18 V) 





ELECTRICAL CHARACTERISTICS (ta - 25°c) 


PART NUMBER 
EIAJ’ REGISTERED NUMBER 
PACKAGE OUTLINE 


Notes: | | 

1. Electronic Industrial Association of Japan. 
2. PW < 350us, duty cycle < 2% pulsed. 

3. Typical VcER = 30 V for R < 300 Q. 

4. Emitter is grounded. 





3-71 


DESCRIPTION 


The NE575 series of NPN silicon medium powertransistors is 
designed to operate in amplifiers and oscillators up to 2 GHz 
with supply voltages up to 18 volts. Transistors in this series 
are available in either a low-inductance can (TO-46) or in chip 
form. The NE575 series employs NEC's titanium-platinum- 
gold metallization system. This unique metallization system, 
with NEC's stringent quality control procedures, yields the 
utmost in reliability and uniformity and eliminates many of the 
problems associated with aluminum and moly-gold metalliza- 
tion. This feature also allows for high temperature (100°C) 
operation at rated dissipation. 


NES7510 
2SC1600-Grd D 





NE57500, NE57510 


ABSOLUTE MAXIMUM RATINGS! (ta - 25°c) 
|SYMBOLS| PARAMETERS _| UNITS | 
Pa 














[tereq | Collector Curent (OC) 
[TewPeany | Collector Current (Peak) 
[Ty | Junction Temperature | 
[Tere | Storage Temperature 


Notes: 
1. Operation in excess of any one of these parameters may result in 
permanent damage. 





TYPICAL PERFORMANCE CURVES (ta -25°c) 


POWER DERATING CURVES 


Total Power Dissipation, Pt (W) 
> 





PET TPT PEN 


0 50 100 150 200 
Ambient Temperature, TA (°C) 


NES7510 
OSCILLATOR OUTPUT POWER vs. 
COLLECTOR VOLTAGE AND 
COLLECTOR CURRENT 


Operating Current, Ic (mA) 


Oscillator Output Power, Posc (mW) 





Supply Voltage, Vcc (V) 
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Gain (dB) 


Output Power, Posc (dBm) 


Sb he A BS ee ee ere 


INSERTION GAIN 
AND MAXIMUM AVAILABLE GAIN 
vs. FREQUENCY 


AN it 4 
NEEL em 
Nh i 
LT NTN 
NUT A bh! 







& 


a El 
pt NT 
Rell 





0.1 0.2 03 050.7 1 2 3 #5 
Frequency, f (GHz) 


NES7510 
OSCILLATOR POWER AND COLLECTOR 
EFFICIENCY vs. SUPPLY VOLTAGE 


27 


Supply Voltage, VEE (V) 





Efficiency, nc (%) 


NE57500, NE57510 


TYPICAL COMMON EMITTER SCATTERING PARAMETERS (ta = 25°c) 








NE57500 
Coordinates in Ohms ied 
Frequency in GHz 
(VcE = 10 V, Ic = 100 mA) 


VceE = 10 V, ic = 50 mA 











FREQUENCY $11 S21 $12 $22 K MAG" 
(MHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) 
100 88 -167 15.65 98 004 9 29 86-124 1.64 31.5 
200 87 -174 7.98 91 006 4 25 8=—- 142 2.27 24.8 
400 89 -178 3.97 81 .020 59 26 = - 151 1.40 19.2 
600 88 179 2.68 75 031 64 26 8=- 152 1.39 15.6 
800 87 177 1.97 69 035 66 29-141 1.68 12.7 
1000 88 176 1.60 63 .049 70 30-141 1.41 11.3 
1200 .88 175 1.35 58 064 74 29 = -139 1.28 10.0 
1400 87 173 1.16 54 .076 74 33 = -136 1.25 8.8 
1600 87 172 1.03 48 .088 76 35 = -137 1.20 8.0 
1800 87 170 89 45 .098 77 39 = -137 1.23 6.7 
2000 87 167 83 38 .108 77 39 = -137 1.15 6.5 
2200 90 165 75 36 117 74 41 -140 .94 8.1 
2400 89 164 66 32 .130 75 43 # -143 1.03 5.9 
Vc—E = 10V,Ic=100 mA 
100 88 -171 16.02 96 .004 13 29 86-138 1.66 31.7 
200 .88 -176 8.13 90 .006 45 26 = -152 2.39 24.9 
400 .89 -179 4.05 81 .013 69 28 = -158 1.95 19.2 
600 .88 178 2.73 75 029 71 27 ~—s-160 1.49 15.5 
800 .88 176 2.01 69 042 72 28 = - 148 1.43 13.0 
1000 87 176 1.64 64 054 75 29 8=— - 148 1.43 11.2 
1200 .88 175 1.37 59 068 75 28-145 1.19 10.4 
1400 .88 173 1.19 55 077 77 | 141 1.24 8.9 
1600 87 171 1.05 48 .089 77 33-141 1.21 79 
1800 87 170 92 45 .100 77 36 8 §=©-140 1.24 6.7 
2000 87 167 85 38 .109 77 37 = -139 1.15 6.6 
2200 .90 165 76 36 .119 74 38 8 8§©©-142 93 8.1 
2400 .89 164 68 31 131 75 41 -144 1.06 5.6 





Note: 
Gain Calculations: 


MAG = 4S2!L (kK #\/K?-1 ) . When K<1,MAG=MSG. MSG =-1S21L x= 1+1AJ®-[S11]?-|S2a? 4 _ 514 go - Sot Si2 
|S12} [S12 2 |S12S21| 


MAG = Maximum Available Gain 
MSG = Maximum Stable Gain 
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NE57500, NES7510 





TYPICAL COMMON EMITTER SCATTERING PARAMETERS (1 - 25°c) 





-|50 NE57510 
Coordinates in Ohms 
Frequency in GHz 
(VcE = 10 V, Ic = 50 mA) 


VcE= 10 V, ic=25mA 














FREQUENCY sn sa $12 __—S2-_ 
(MHz) MAG ANG MAG ANG MAG ANG MAG ANG | 
100 3 -157 11.48 98 03 » 43 32 -107 0.62 258 
200 14 -169 5.93 88 04 50 .28 -127 0.94 21.7 
400 14 -178 3.05 738 07 66 .28 -133 1.10 14.4 
600 15 177 2.08 69 11 67 32 -135 0.99 128 
800 15 174 1.58 62 14 71 7 -135 0.98 10.5 
1000 16 171 1.32 54 17 74 41 -136 0.91 89 
1200 14 167 1.13 50 20 75 45 -136 0.93 75 
1400 75 165 99 47 24 75 50 -137 0.84 6.1 
1600 75 162 89 42 27 75 55 -139 0.78 5.2 
1800 14 159 81 40 29 74 59 -142 0.80 45 
2000 14 157 76 40 33 74 61 -144 0.78 36 
VcE = 10 V, ic = 50 mA 
100 J2 -163 12.32 96 .03 46 32 -125 0.69 26.1 
200 72 -173 6.35 87 04 58 30 -142 1.03 21.0 
400 73 -179 3.26 73 .08 67 1 -148 1.03 15.1 
600 74 176 2.22 70 11 71 33 -148 1.04 11.8 
800 74 172 1.70 63 15 72 36 -147 0.99 10.5 
1000 14 169 1.43 56 18 72 39 -145 0.94 9.0 
1200 73 167 1.25 52 22 74 42 -143 0.90 75 
1400 13 164 1.09 48 25 73 46 -142 0.86 6.4 
1600 13 162 98 43 .28 73 .50 -143 0.82 5.4 
1800 72 160 90 40 30 72 54 -144 0.81 48 
2000 71 157 84 40 33 72 56 -145 0.82 4.1 
VcE = 10 V, Ic = 100 mA 
100 13 -166 12.22 94 02 52 31 -133 0.97 27.9 
200 73 -174 6.28 86 .03 62 30 -147 1.29 20.0 
400 73 180 3.23 77 .08 71 30 -152 1.06 14.6 
600 74 175 2.20 69 12 72 1 -151 1.01 12.0 
800 14 172 1.70 63 15 73 35 -149 1.01 10.0 
1000 14 169 1.41 55 18 73 7 -147 0.97 8.9 
1200 13 166 1.23 51 22 72 40 -144 0.91 75 
1400 12 164 1.08 46 25 73 44 -142 0.89 6.4 
1600 72 162 96 42 .28 73 48 -143 0.86 5.3 
1800 13 160 88 38 30 72 53 -144 0.80 47 
2000 771 156 83 37 33 71 55 -144 0.81 4.0 
Note: 
Gain Calculations: 
mac = 4S2L (Kk t\/K?-1 ) . When Ks1,MAG=MSG. MSG = -S2tL x. 1+1Al?- [S11]? - [S24? 4 _ S14 So2- Sa Siz. 
|S12| [S12] 2 |S12Sa1| 
MAG = Maximum Available Gain 
MSG = Maximum Stable Gain 
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NE57500, NE57510 


TYPICAL COMMON COLLECTOR SCATTERING PARAMETERS (1a = 25°c) 





NE57510 
Coordinates in Ohms ~90° 
Frequency in GHz 
(VcE = 10 V, Ic = 50 mA) 





VcE=10V,ic=25mA 








FREQUENCY $11 $21 $12 $22 K MAG! 
(MHz) MAG ANG MAG ANG MAG ANG MAG ANG 
100 .98 -15 1.87 -7 .08 68 92 173 0.21 13.7 
200 97 -31 1.80 -17 19 68 .90 167 0.11 98 
400 97 -58 1.60 -30 35 56 81 158 0.08 6.6 
600 95 -79 1.41 -41 46 44 70 151 0.12 49 
800 94 -97 1.21 -50 52 33 .60 148 0.16 3.7 
1000 94 -111 1.03 -56 56 24 51 151 0.22 26 
1200 97 -120 89 -60 59 16 43 155 0.23 1.8 
1400 99 -130 76 -66 58 10 .40 165 0.25 1.2 
1600 99 -137 68 -71 57 3 38 175 0.32 0.8 
1800 98 -144 56 -77 55 & .40 -178 0.41 0.1 
2000 1.00 -150 47 -78 53 8 45 -175 0.29 -0.5 
Vce = 10 V, ic = 50 mA 
100 99 -14 1.90 -7 06 68 94 174 0.21 15.0 
200 97 -30 1.82 -16 15 70 93 169 0.07 10.8 
400 98 -55 1.65 -29 29 60 87 162 0.04 7.6 
600 97 -76 1.46 -40 34 50 78 155 0.13 6.3 
800 96 -94 1.28 -50 46 41 70 151 0.06 4.4 
1000 97 -109 1.09 -56 51 31 61 150 0.07 3.3 
1200 1.00 -119 94 -61 55 24 53 151 0.07 2.3 
1400 1.01 -129 80 -68 55 18 47 156 0.08 1.6 
1600 1.02 -137 71 -74 56 11 42 162 0.14 1.0 
1800 1.01 -144 59 -79 55 2 41 169 0.23 0.2 
2000 1.02 -150 49 -81 54 1 44 173 0.17 0.4 
VcE = 10 V, ic= 100 mA 
100 99 -15 1.90 -7 06 70 95 175 0.18 15.0 
200 97 -30 1.83 -16 15 71 95 170 0.07 10.9 
400 98 -57 1.65 -29 .28 62 89 162 0.04 7.7 
600 97 -78 1.46 -41 39 51 81 156 0.01 5.7 
800 96 -96 1.26 -51 A7 42 73 151 0.02 43 
1000 97 -111 1.08 -57 52 33 65 150 0.03 3.2 
1200 1.01 -120 91 -62 56 25 55 149 0.02 2.1 
1400 1.02 -131 78 -69 56 19 49 154 0.04 1.4 
1600 1.01 -139 68 -74 57 12 43 158 0.11 0.8 
1800 1.00 -145 56 -80 56 2 40 166 0.17 0.1 
2000 1.00 -152 46 -81 56 =) 43 171 0.20 0.8 
Note: 


Gain Calculations: , . 5 
- 1S2tL (Ki\/K?-1 ) . WhenKs1,MAG=MSG. MSG = -S2L x. T+LAl’-JSt]?-|S2" 4 _ S11 S22 - Sai S12 
ne \S12} ( [S12] 2 |S12S21| 
MAG = Maximum Available Gain 


G = Maximum Stable Gain 
= 3-75 


NE57500, NE57510 





OUTLINE DIMENSIONS (Units in mm) 


NE57500 (CHIP) PACKAGE OUTLINE 10 
(Chip Thickness: 160420 pm) (TO-46) 
$5.84 MAX 
{+ 4.95 MAX 
0.25 2.15 MAX 
A 
zy 
12.5 MIN 
¢0.45 Ji] Lia 


2.54 
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NEC 


NPN SILICON | NE57800 
MICROWAVE TRANSISTOR | NE57835 








FE A RES GAIN BANDWIDTH PRODUCT AND 
FEATURES FORWARD CURRENT GAIN vs. 
* HIGH GAIN BANDWIDTH PRODUCT: fr = 6 GHz COLLECTOR CURRENT 


e LOW NOISE FIGURE: 2.5 dB at 2 GHz 
¢ HIGH GAIN: 13 dB at 2 GHz 


¢ RELIABILITY PROVEN IN SPACE: 
Platinum-Gold Metallization 
Hermetic Stripline Packages 
Space Qualified 


DESCRIPTION 


The NES578 series of NPN silicon transistors is designed for 
use in low noise amplifiers up to 5 GHz. The series features 
NEC's hi-rel metallization system, using platinum-silicide, 
titanium, platinum, and gold. NEC's metallization technique 05 1 2 5 10 20 3 50 
provides for high-temperature (100°C) operation at rated Collector Current, ic (mA) 
dissipation. NEC's stringent quality control standards (pat- 

terned after MIL-S-19500), made the NE578 one of the first 

microwave transistors to be qualified and flown in space. 


DC Forward Current Gain, hre 


a 
Gain Bandwidth Product, fr (GHz) 


3 





ELECTRICAL CHARACTERISTICS (1a -25°0) 


PART NUMBER 
EIAJ' REGISTERED NUMBER 2802150 

























fh [5B [oes 





rilsses ard 
& 
Blas lelele) is E 


f = 4 GHz 
Pt | Total Power Dissipation pmw | ft fot 


PACKAGE OUTLINE 00 (CHIP 35 (MICRO- 
SYMBO PARAMETERS AND CONDITIONS | win | TyP | MAX| MIN | TYP. 
fT Gain Bandwidth Product at VcE = 8 V, Ic = 10 mA |af{e6f] |4fe| 
Minimum Noise Figure2 at VcE = 8 V,Ic = 3 mA 
f = 2 GHz dB 
f = 3 GHz dB 
f = 4 GHz dB 
Insertion Power Gain at VCE = 8 V, Ic = 10 mA, 
f= 1 GHz 15 15 
f = 2 GHz 9 9 
2.7 2.7 
Forward Current Gain at VcE = 8V, Ic = 10 mA | 30 | 100 | 200 | 30 | 100 | 
Collector Cutoff Current at Vos = 8 V, IE =0 Ee OA: ie | 
Emitter Cutoff Current at Ves = 2 V, Ic =0 PT fon fT 
Collector to Base Capacitance? at Vcs = 8 V, 
le = 0, f= 1 MHz : 
RTH (J-C) Thermal Resistance (Junction to Case) | faof | | | 
Notes: 
1. Electronic Industrial Association of Japan. 
2. Input and output are tuned for optimum noise figure. 
3. CcB measurement employs a three-terminal capacitance bridge incorporating a guard circuit. The emitter terminal shall be connected to the 
guard terminal. 
4. Maximum case temperature for the NE57835 Grd D (Industrial) is -65° to + 150°C. 





3-77 


NE57800, NE57835 


ABSOLUTE MAXIMUM RATINGS (ta = 25°c) 
PARAMETERS | UNITS _ 
pe | mA 
. 















> 


Collector Current 


Junction Temperature | 2002 | 


Storage Temperature -65 to +2002 

Notes: 

1. Operation in excess of any one of these parameters may result in 
permanent damage. 


2. Maximum case temperature for the NE57835 Grd D (Industrial) is 
-65 to +150°C. 


TYPICAL PERFORMANCE CURVES (1a = 25°c) 


NES5S7835 
DC POWER DERATING CURVE 


Total Power Dissipation, PT (mW) 





0 45 50 100 150 
Ambient Temperature, TA (°C) 
"WITH INFINITE HEAT SINK, 
RTH(J-C) = 140°C/W MOUNTING ON 
CERAMIC BOARD WITH SOLDER 
(20 x 50 x 0.635 mm Al,0,) 
RTH(J-A) = 200°C/W 


INSERTION GAIN 
vs. COLLECTOR CURRENT 





Insertion Gain, |S21E|2 (dB) 






i 
1a eA 


5 7 10 20 30 50 






0507 1 2 3 
Collector Current, Ic (mA) 


3-78 


TYPICAL NOISE PARAMETERS (ta = 25°c) 


NFopT GA Topt 
(dB) (dB) MAG ANG Rn/50 


VcE=8V,ic=3mA 











COLLECTOR CURRENT 
vs. BASE EMITTER VOLTAGE 


A SE SN Ce 
a ee ee | 
ptf fvccevt | 








Collector Current, Ic (mA) 


0 0.6 


0.7 
Base to Emitter Voltage, Vee (V) 


— 08 


GAIN vs. FREQUENCY 


Gain (dB) 





Frequency, f (GHz) 


TYPICAL PERFORMANCE CURVES (1a - 25°c) 


Collector to Baase Capacitance, Ccs (pF) 


Noise Figure, NF (dB) 


Emitter to Base Capacitance, Ces (pF) 


NOISE FIGURE 
vs. COLLECTOR CURRENT | 





Collector Current, Ic (mA) 


NES7835 
DEVICE CAPACITANCE 










TT TAAL 
a 
/ 





0.1 
0 0s 1 2 3 5 7 10 20 


Collector to Base Voltage, Vcs (V) 
Emitter to Base Voltage, VeB (V) 


OUTLINE DIMENSIONS (units in mm) 


NES7800 (CHIP) 





(Chip thickness: 140 ym typ.) 
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Noise Figure, NF (dB) 


NE57800, NE57835 


NOISE FIGURE AND 
ASSOCIATED GAIN vs. FREQUENCY 











GAIN WHEN 

MATCHED FOR 

OPTIMUM NOISE 
IGU 


\ a 
Nd LL 
> 







12 






LG ta ae 
rns unl 
He SELECTED UNITS _ 







eo 
Associated Gain, GNF (dB) 








03 Of O07 1 2 3 5 7 
Frequency, f (GHz) 
PACKAGE OUTLINE 35 
{1 3.8 MIN 
ALL LEA 
2.55+0.2 
017008 ft—62. 1+} 
| 1's MAX 
we ait 
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TYPICAL COMMON EMITTER SCATTERING PARAMETERS (ta = 25°c) 



















fo 
AST 
ASE 
SEY 





-120° 
-90° 
NE57800 
Coordinates in Ohms 
Frequency in GHz 
(VcE = 8 V, Ic = 10 mA) 
VcE=8V,Iic=3 mA 
FREQUENCY $11 $21 $12 $22 K MAG! 
(MHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) 
100 95 -19 9.17 167 02 80 .98 -7 0.05 26.8 
200 89 -37 9.02 155 04 70 94 -15 0.10 23.9 
300 82 -54 8.37 145 05 62 89 -20 0.16 22.1 
400 80 -69 7.68 136 06 55 83 -25 0.18 20.9 
500 77 -82 6.97 128 07 49 78 -28 0.23 19.9 
600 74 -94 6.45 121 .08 46 2 -32 0.26 19.2 
700 75 -101 6.66 115 09 41 .68 -33 0.31 18.2 
800 70 -111 5.33 110 09 39 65 -35 0.36 17.8 
900 69 -119 491 105 09 36 .60 -36 0.42 17.4 
1000 67 -127 4.66 101 09 35 57 -38 0.46 17.1 
2000 63 -166 2.55 72 11 30 46 -47 0.79 13.7 
3000 62 174 1.75 52 13 28 42 -60 1.04 10.2 
4000 63 157 1.39 35 14 29 .40 -80 1.16 76 
5000 63 143 1.12 16 16 27 41 -104 1.24 5.5 
6000 64 131 92 2 18 23 45 -131 1.26 4.1 
7000 66 119 7 -12 .20 18 2 -155 1.18 3.3 
VcE=8V,ic=10mA 
100 14 -44 23.15 155 02 71 92 -15 0.12 31.3 
200 69 -79 19.53 136 .03 56 79 -27 0.19 28.6 
300 66 -104 15.76 123 .03 49 67 -33 0.28 26.7 
400 66 -120 12.87 114 04 43 58 -35 0.37 25.3 
500 65 -132 10.84 108 04 41 53 -35 0.43 24.1 
600 64 -141 9.31 102 04 42 47 -35 0.54 23.4 
700 64 -147 8.07 97 .05 40 45 -36 0.59 22.4 
800 64 -153 7.20 94 05 40 42 -36 0.69 21.9 
900 64 -157 6.44 91 05 43 40 -34 0.72 21.1 
1000 64 -162 5.93 88 05 44 40 -35 0.75 20.6 
2000 64 175 3.04 66 07 50 34 -43 1.07 14.5 
3000 66 161 2.07 50 10 50 1 -58 1.12 11.0 
4000 .66 148 1.59 34 13 48 1 -79 1.14 8.6 
5000 67 136 1.30 16 16 43 1 -105 1.14 6.9 
6000 69 126 1.06 4 19 36 37-138 1.09 5.7 
7000 71 115 .90 -11 21 29 44 -157 0.10 6.3 
Note: 


1. Gain Calculations: 


S 


MAG = or (kK t\/K?-1 ) . When K<1, MAG = MSG. mse = iL, «= 1+1al-[Sul°- ise" , A= S11 S22 - Sai Si2 


MAG = Maximum Available Gain 
MSG = Maximum Stable Gain 


12| 


2 |S12 Sai| 
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TYPICAL COMMON EMITTER SCATTERING PARAMETERS (ta = 25°c) 





NE57835 
Coordinates in Ohms 
Frequency in GHz 
(VcE = 8 V, Ic = 10 mA) 


VcE=8V,ic=3mA 








FREQUENCY $11 $21 $12 $22 K MAG!" 

(MHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) 
100 .90 -19 9.60 165 02 80 99 8 0.08 26.8 
200 85 -40 9.20 152 03 66 95 -14 0.16 24.9 
500 71 -87 6.81 121 07 45 78 -28 0.34 19.9 
1000 58 -137 4.32 92 08 35 62 -41 0.56 17.3 
1500 54 -166 3.05 72 09 30 55 -46 0.83 15.3 
2000 52 177 2.22 §7 10 29 52 -54 1.09 11.6 
2500 53 157 1.85 45 12 29 50 63 1.08 10.2 
3000 54 142 1.63 32 13 28 50 -74 1.09 9.1 
3500 56 128 1.39 19 14 27 50 -85 1.14 7.7 
4000 58 117 1.21 6 16 24 49 -96 1.12 6.7 
4500 59 106 1.05 -2 18 23 52 -106 1.07 6.1 
5000 .60 97 0.99 -10 20 21 53 -118 0.99 6.9 
5500 61 87 0.89 -20 23 16 55 -129 0.91 59 
6000 62 78 0.81 -27 25 12 56 -140 0.91 51 





100 12 -42 23.54 152 02 78 94 -17 0.08 30.7 

200 65 -78 19.24 132 02 53 19 -24 0.32 29.8 

500 54 -136 10.33 101 03 44 54 -32 0.77 25.4 
1000 52 -171 5.51 80 05 49 46 -36 0.96 20.4 
1500 53 168 3.74 64 07 52 43 -42 1.03 16.3 
2000 53 153 2.81 53 09 52 42 -50 1.08 13.3 
2500 4 140 2.31 41 11 49 41 -59 1.07 11.6 
3000 36 129 2.00 29 13 45 40 -71 1.02 10.9 
3500 57 118 1.69 18 16 42 42 -79 0.94 10.2 
4000 60 109 1.47 6 17 37 42 -92 0.95 9.4 
4500 59 100 1.28 -1 20 32 44 = -103 0.94 8.1 
5000 62 91 1.89 -10 22 27 45 -116 0.59 9.3 
5500 62 83 1.07 -20 24 21 47 ~— -127 0.86 6.5 
6000 63 74 0.97 -28 26 17 49 = -137 0.85 5.7 





Note: 
1. Gain Calculations: 


MAG = -S2L (k2\/K?-1 ) . When K<1,MAG=MSG. MSG = -S2tL x = 1+1A1?- [S11]? - S20]? 4 | sy So - Sor Si2 
|S12] [S12 2 |S12 S21] 


MAG = Maximum Available Gain 
MSG = Maximum Stable Gain 
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NEC 


NPN SILICON HIGH | NE64400 
FREQUENCY TRANSISTOR | NE64408 








FEATURES DESCRIPTION 





« LOW NOISE FIGURE: 2.7 GB at 4 GHz The NE644 is a series of NPN silicon transistors designed 

; foruse in low-noise, small signal amplifiers up to 6 GHz. The 
- HIGH ASSOCIATED GAIN: 8.2 dB at 4 GHz | series features excellent power gain with very low noise 
¢ WIDE DYNAMIC RANGE: fr = 10 GHz figures. NE644 transistors are available in chip form or in 


¢ RELIABLE a rugged ceramic-metal stripline package. The NE644 
- HIGH RELIABILITY METALLIZATION series employs an NEC proprietary fabrication technique 


which provides excellent noise figures at high current val- 
ues. This allows excellent associated gain and very wide 
dynamic range. The NE644 chip employs arsenic doped 
emitters and NEC's reliable Pt-Si-Ti/Pt/Au metallization 
system. 


ELECTRICAL CHARACTERISTICS (ta = 25°c) 


PACKAGE OUTLINE 00 (CHIP) 08 
[sympots| ————SSSCSPARAMETERSANDCONDITIONS =| UNITS | MIN | TYP | MAX| MIN | TYP | MAX 
fr Gain Bandwidth Product at VcE = 6 V, Ic = 5 mA | GHz | | to} | | to} | 


Minimum Noise Figure at VcE = 6 V, IC =5 mA 
f = 2 GHz dB 1.7 
dB 2.7 


Power Gain at Optimum NF at VceE =6 V, Ic=5 mA, 
f = 2 GHz 
f=4 GHz 


























Forward Current Gain at VcE =6 V, IC=5 mA 
Collector Cutoff Current at Vcs = 8 V, l—E =0 


jtoo} | 8 | 

a 3 a 

Emitter Cutoff Current at Ves = 1 V, Ic =0 | | fon] 
Tree raat io | 

: ae Boe el 





Collector to Base Capacitance? at VcB = 10 V, le = 0, f = 1 MHz 
Total Power Dissipation (TA = 100°C) 

Thermal Resistance (Junction to Case) | | 120} | 
Notes: 


1. Ccs measurement employs a three-terminal capacitance bridge incorporating a guard circuit. The emitter terminal shall be connected to 
the guard terminal. 
2. Maximum Available Gain (MAG) is calculated from the device S-Parameters using the equation: 


mac = -S21L (ki\/K2-1 ) . When K<1,MAG=MSG. MSG =-IS2L x= 1+1Al®-[Si1l?-jS2" 4 - S11 S22 - Sar St2 
[S19 [S12 2 |S12Sa1| 






ABSOLUTE MAXIMUM RATINGS! (1a - 25°c) 
|SYMBOLS| PARAMETERS _—si|-UNITS_ 
ves 

| mA 

1 za 
ae 










rau” Ye 

a ae 
[te | Gotector Curent | mA | a5 
[ty [auneton Temperaure | °c | 200 


Storage Temperature 
Note: 


1. Operation in excess of any one of these parameters may result in 
permanent damage. 





NE6440 NE64408 
TYPICAL NOISE PARAMETERS (1a = 25°c) TYPICAL NOISE PARAMETERS (1a -25°c) 
VcE=6V,ic=5mA | VcE=6V,ic=5mA 


NFOPr 
(dB) 
a Loe 


| MAG | 
| 2 | 08 
05 
| 042 
mc 
| 0.35 | 


TYPICAL PERFORMANCE CURVES (ta - 25°c) 


NE64408 
DERATING CURVE 


300 








INFINITE HEAT SINK 
RTH (J-C) = 130°C/W 





Total Power Dissipation, Pt (mW) 
— 
=] 
Collector to Base Capacitance, Ccs (pF) 
S 


Ambient Temperaure, TA (°C) 
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NE64408 
CAPACITANCE vs. 
COLLECTOR TO BASE VOLTAGE 







Collector to Base Voltage, Vcs (V) 
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TYPICAL PERFORMANCE CURVES (ta - 25°c) 


Insertion Gain, |S21E|? 


Associated Gain and Noise Figure (dB) 


Gain Bandwidth, ff (GHz) 


NE64408 
GAIN BANDWIDTH PRODUCT 
vs. COLLECTOR CURRENT 


a 








Collector Current, Ic (mA) 


NE64408 
INSERTION GAIN vs. 
FREQUENCY 


NAEP PTT vee ev 
Naa fe 






Frequency, f (GHz) 


NE64408 
ASSOCIATED POWER GAIN 
AT OPTIMUM NOISE FIGURE 

vs. FREQUENCY 


Frequency, f (GHz) 





DC Forward Current Gain, hFeE 


Insertion Gain, |S21E|? 


Associated Gain and Noise Figure (dB) _ 


NE64408 
FORWARD CURRENT GAIN 
vs. COLLECTOR CURRENT 


HHH HHA art 
| 












as on os oe! || oe on on | a on on 
eee 
rT il 


HEHE 
mii wii iii 


0.20305 1 23 5 10 2030 
Collector Current, ic (mA) 










_ INSERTION GAIN vs. 
COLLECTOR CURRENT 


eat N 





Collector Current, Ic (mA) 


NE64408 
ASSOCIATED POWER GAIN 
AND OPTIMUM NOISE FIGURE 
vs. COLLECTOR CURRENT 





2 
Collector Current, Ic (mA) 
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TYPICAL COMMON EMITTER SCATTERING PARAMETERS (ta - 25°c) 
50 





NE64400 
- J50 Coordinates in Ohms -90° 
Frequency in GHz 
(VcE = 6 V, Ic = 10 mA) 
VcE=6V,ic=5mA 








FREQUENCY $11 S21 S12 S22 K MAG! 
(MHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) 
100 0.793 -13 12.989 169.7 0.006 83.5 0.991 -4.3 0.07 33.4 
200 0.778 -26.2 12.579 1623 0.013 76.1 0.97 8.2 0.12 29.9 
400 0.741 -50.9 11.645 147.6 0.024 65.3 0.91 -145 0.18 26.9 
600 0.704 -72 10.435 135.6 0.032 57 0.843 8-188 0.25 25.1 
800 0.67 -89.5 9.213 125.8 0.037 50.5 0.785 -216 0.32 24 

1000 0.646 -103.3 8.133 117.9 0.041 47 0.739 -23.2 0.39 23 
2000 0.589 -143.5 4.813 93.6 0.051 41.3 0.629 -27.2 0.71 19.7 
3000 0.571 -163.5 3.365 79.2 0.058 43.4 0.595 -31.4 0.96 17.6 
4000 0.567 -176.1 2.596 67.7 0.067 47 0.589 -37.2 1.08 14.2 
5000 0.562 173.9 2.107 57.7 0.075 50.7 0.592 -43.5 1.18 11.9 
6000 0.566 165.7 1.788 485 0.086 54.5 0.602 -50.2 1.15 10.8 
7000 0.578 158 1.55 39.4 0.104 54.1 0.614 -57.7 1.02 10.9 
8000 0.584 151.4 1.36 31.6 0.11 53.4 0.623 -64 1.06 9.4 
9000 0.597 145.8 1.212 23.8 0.124 55.3 0636 -71.4 0.97 9.9 
10000 0.606 140.7 1.091 16.1 0.139 54.8 0.647 -79.6 0.9 8.9 
11000 0.614 135.6 1.004 9 0.155 52.7 0.66 -88.8 0.82 8.1 
12000 0.625 130.4 0.919 0.8 0.165 50.7 0673 -998 0.78 75 
13000 0.631 124.6 0.827 77 0.185 48.6 0692 -111.7 0.72 6.5 
14000 0.631 118.8 0.743 -149 0.201 43.3 0.712 -123.2 0.69 5.7 
15000 0.633 111.7 0.644 -22.2 0.211 39 0.745 -133.6 0.68 48 
16000 0.622 106 0.58 -275 0.22 35.5 0.781 -142 0.65 4.2 
17000 0.623 99.2 0.481 -33.4 0.223 31.3 0.806 -149.2 0.72 3.3 
18000 0.62 193.5 0.428 8 -345 0.232 28.1 0.832 -154 0.7 2.7 
i EITEITIEIIIEI IESE 
CE VN ne 
100 0.661 -21.3 21.564 166.4 0.006 80.5 0.976 6.2 0.12 35.6 
200 0.649 -41.9 20.285 155.6 0.011 72.6 0.937 -11.5 0.15 32.7 
400 0.619 -76.6 17.242 §=6137 0.019 57.8 0.833 -18.3 0.28 29.6 
600 0.6 -101.1 14.19 123.9 0.024 52.1 0.746 -21.4 0.37 27.7 
800 0.589 -118.3 11.744 1146 0.027 478 0.687 -22.5 0.48 26.4 
1000 0.582 -130.2 9927 1078 0.029 46.2 0.648 -22.9 0.58 25.3 
2000 0.57 -161 5.414 87.7 0.038 50.2 0.571 -248 0.95 21.5 
3000 0.564 -175.6 3.701 75.4 0.048 55.5 0.554 -29.1 1.13 16.7 
4000 0.567 174.8 2.836 65.2 0.06 59.2 0.553 -35.2 1.17 14.2 
5000 0.568 166.7 2.293 56 0.072 62.3 0.558 -416 1.18 12.5 
6000 0.573 159.8 1.938 473 0.086 63.9 0.57 -48.4 1.12 11.4 
7000 0.591 153 1.677 38.7 0.104 61.7 0.583 -56.2 0.97 12.1 
8000 0.597 147.3 1.469 31.2 0.112 60.7 0.592 62.4 1 11.2 
9000 0.61 142.3 1.308 23.7 0.127 61.4 0.606 69.9 0.92 10.1 
10000 0.622 137.6 1.178 16.1 0.145 59.7 0.617 -78 0.83 9.1 
11000 0.631 132.5 1.082 9.3 0.16 57.1 0.633 -87.2 0.76 8.3 
12000 0.641 127.9 0.992 1.2 0.173 546 0.647 -98.4 0.71 76 
13000 0.645 122.1 0.889 -7.4 0.192 51.7 0.666 -110.5 0.68 6.7 
14000 0.648 116.4 0.803 -148 0.209 46.1 0.69 -122 0.63 5.8 
15000 0.654 109.4 0698 -22 0.22 41.3 0.723 -132.5 0.62 5.0 
16000 0.641 104.1 0625 -276 0.229 37.1 0.764 -141.2 0.59 4.4 
17000 0.64 97.3 0521 -33.5 0.231 32.7 0.791 -1483 0.65 3.5 
18000 0.63 791.5 0.466 —- -34.8 0.242 9.3 0.818 -153.2 0.65 2.9 


Note: See last page. 
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TYPICAL COMMON EMITTER SCATTERING PARAMETERS (ta - 25°c) 











J250 
Sai 
$2 +180° 
nes \ \ 
-)250 
NE64400 S 
Coordinates in Ohms 
Frequency in GHz . 
(VcE = 10 V, Ic = 10 mA) =O 
VcE=10V,iIc=5mA 
FREQUENCY $11 $21 $12 $22 K MAG! 
(MHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) 
100 91 8 6.24 169 008 81 99 -5 17 29.2 
600 80 -48 5.70 139 035 56 83 -20 45 22.1 
1100 69 -89 5.32 118 .047 45 72 -26 57 20.6 
2100 60 -141 4.10 90 .056 39 62 -31 7 18.6 
3100 57 -160 2.91 75 .066 40 62 -37 .94 16.4 
4100 56 -174 2.32 63 .075 43 61 -44 1.05 13 
5100 56 176 1.90 52 .084 44 61 -50 1.12 11 
6100 56 167 1.62 43 .095 45 62 -58 1.13 10.1 
7100 56 160 1.39 34 104 44 63 -64 1.17 8.7 
8100 56 153 1.24 26 112 45 65 -70 1.14 8 
9100 58 147 1.11 18 126 45 66 -77 1.03 8 
10100 59 141 1.01 11 .137 44 68 -85 94 8 
11100 .60 135 93 3 .150 42 69 -92 86 7 
12100 61 130 83 -5 .158 41 70 -99 85 7 
13100 62 125 75 -12 .174 39 72 -107 78 6.3 
14100 61 120 .68 -19 .185 37 73 -114 79 5.6 
15100 61 114 61 -24 .203 36 76 -121 71 48 
16100 61 109 55 -29 214 33 77 ~—s-127 .70 4.1 
17100 61 103 .48 -32 231 29 79 -133 68 3.2 
18100 62 98 45 -37 .235 26 79 -139 71 2.8 
VcE = 10 V,Ic=10mA 
100 84 -12 11.32 165 .007 79 .98 -7 22 32.0 
600 67 -76 10.30 128 027 50 74 -23 53 25.6 
1100 61 -125 7.88 105 035 44 63 -25 64 23.6 
2100 58 -160 4.71 84 044 47 58 -29 93 20.3 
3100 57 -173 3.26 71 056 51 57 -35 1.05 16.2 
4100 57 177 2.52 60 068 53 58 -42 1.10 13.8 
5100 56 168 2.05 51 079 54 59 -49 1.12 12.0 
6100 56 161 1.73 42 093 53 60 -56 1.10 10.8 
7100 57 154 1.49 34 103 52 61 -62 1.13 9.4 
8100 57 149 1.32 26 114 52 63 -69 1.07 9.1 
9100 59 143 1.19 18 129 51 64 -76 96 9.6 
10100 60 138 1.08 11 140 49 66 -84 89 8.9 
11100 61 132 98 3 154 47 67 -91 81 8.0 
12100 62 127 89 -5 163 45 69 -99 79 7.3 
13100 62 122 80 -11 182 42 71 -110 72 6.4 
14100 62 117 72 -18 192 41 72 -113 72 5.7 
15100 62 112 65 -23 211 38 75 -120 64 49 
16100 62 106 58 -29 222 35 76 -127 66 4.2 
17100 62 101 52 -32 241 31 77 ~—s-132 62 3.3 
18100 63 96 48 -37 244 28 78 -138 65 2.9 





Approx. Bond-wire lengths 
Collector C 217 um 
Base B 337 pm 
Emitter E819pm 


Note: See last page. 
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TYPICAL COMMON EMITTER SCATTERING PARAMETERS (ta - 25°c) 








NE64408 

Coordinates in Ohms 

~ j50 Frequency in GHz -90° 
(VcE =6 V, Ic = 10 mA) 


VcE=6V,ic=SmA 








FREQUENCY $11 S21 S12 $22 K MAG 
(MHZ) MAG ANG MAG ANG MAG ANG MAG ANG (dB) 
100 0.793 -13 12.989 169.7 0.006 83.5 0.991 -4.3 0.07 33.4 
200 0.778 -26.2 12.579 162.3 0.013 76.1 0.97 8.2 0.12 29.9 
400 0.741 -50.9 11.645 147.6 0.024 65.3 0.91 -14.5 0.18 26.9 
600 0.704 -72 10.435 135.6 0.032 57 0.843 -188 0.25 25.1 
800 0.67 -89.5 9.213 125.8 0.037 50.5 0.785 -21.6 0.32 24 
1000 0.646 -103.3 8.133 117.9 0.041 47 0.739 -23.2 0.39 23 
2000 0.589 -143.5 4.813 93.6 0.051 41.3 0.629 -27.2 0.71 19.7 
3000 0.571 -163.5 3.365 79.2 0.058 43.4 0.595 -31.4 0.96 17.6 
4000 0.567 -176.1 2.596 67.7 0.067 47 0.589 -37.2 1.08 14.2 
5000 0.562 173.9 2.107 57.7 0.075 50.7 0.592 -43.5 1.18 11.9 
6000 0.566 165.7 1.788 48.5 0.086 54.5 0.602 -50.2 1.15 10.8 
7000 0.578 158 1.55 39.4 0.104 54.1 0.614 -57.7 1.02 10.9 
8000 0.584 151.4 1.36 31.6 0.11 53.4 0.623 -64 1.06 9.4 
9000 0.597 145.8 1.212 23.8 0.124 55.3 0.636 -71.4 0.97 9.9 
10000 0.606 140.7 1.091 16.1 0.139 54.8 0.647 -/796 0.9 8.9 
11000 0.614 135.6 1.004 9 0.155 52.7 066 -888 0.82 8.1 
12000 0.625 130.4 0.919 0.8 0.165 50.7 0673 -99.8 0.78 75 
13000 0.631 124.6 0.827 77 0.185 48.6 0.692 -111.7 0.72 6.5 
14000 0.631 118.8 0.743 -14.9 0.201 43.3 0.712 -123.2 0.69 5.7 
15000 0.633 111.7 0.644 -22.2 0.211 39 0.745 -133.6 0.68 48 
16000 0.622 106 0.58 -275 0.22 35.5 0.781 -142 0.65 4.2 
17000 0.623 99.2 0.481 -33.4 0.223 31.3 0.806 -149.2 0.72 3.3 
18000 0.621 93.5 0.428 -34.5 0.232 28.1 0.832 -154 0.7 2.7 





Vc—E =6 V,ic=10 mA 





100 0.661 -21.3 21.564 166.4 0.006 80.5 0.976 6.2 0.1 35.6 
200 0.649 -41.9 20.285 1556 0.011 726 0.937 -115 0.15 32.7 
400 0.619 -/6.6 17.242 137 0.019 57.8 0.83 -18.3 0.28 29.6 
600 0.6 -101.1 14.19 123.9 0.024 52.1 0.746 -21.4 0.37 27.7 
800 0.589 -118.3 11.744 1146 0.027 478 0.687 -225 0.48 26.4 
1000 0.582 -130.2 9.927 107.8 0.029 46.2 0648 -22.9 0.58 25.3 
2000 0.57 -161 5.414 87.7 0.038 50.2 0.571 -248 0.95 21.5 
3000 0.564 -175.6 3.701 75.4 0.048 55.5 0.554 = -29.1 1.13 16.7 
4000 0.567 174.8 2.836 65.2 0.06 59.2 0.553 -35.2 1.17 14.2 
5000 0.568 166.7 2.293 56 0.072 62.3 0.558  -41.6 1.18 12.5 
6000 0.573 159.8 1.938 47.3 0.086 63.9 0.57 -48.4 1.12 11.4 
7000 0.591 153 1.677 38.7 0.104 61.7 0.583 -56.2 0.97 12.1 
8000 0.597 147.3 1.469 31.2 0.112 60.7 0.592 -62.4 0.9 11.2 
9000 0.61 142.3 1.308 23.7 0.127 61.4 0.606 -69.9 0.92 10.1 
10000 0.622 137.6 1.178 16.1 0.145 59.7 0617 -78 0.83 9.1 
11000 0.631 132.5 1.082 9.3 .16 57.1 0633 -87.2 0.76 8.3 
12000 0.641 127.9 0.992 12 0.173 54.6 0.647 -98.4 0.71 76 
13000 0.645 122.1 0.889 -7.4 0.192 51.7 0.666 -1105 0.68 6.7 
14000 0.648 116.4 0.803 -148 0.209 46.1 069 -122 0.63 5.8 
15000 0.654 109.4 0.698 -22 0.22 41.3 0.723 -132.5 0.62 5 
16000 0.641 104.1 0.625 -276 0.229 37.1 0.764 -141.2 0.59 4.4 
17000 0.64 97.3 0.521 -33.5 0.231 32.7 0.791 -148.3 0.65 3.5 
18000 0.637 91.5 0.466 348 0.24 29.3 0.818 -153.2 0.65 2.9 


Note: See last page. 
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TYPICAL COMMON EMITTER SCATTERING PARAMETERS (ta - 25°c) 














-90° 
NE64408 
Coordinates in Ohms 
Frequency in GHz | 
60 (VcE = 10 V, ic = 10 mA) -00‘ 
VcE=10V,ic=5mA 
FREQUENCY $11 $21 $12 $22 K MAG" 

(MHz) MAG ANG MAG ANG MAG ANG MAG ANG 
100 94 -9 7.70 168 .003 67 99 6 .40 34.5 
200 92 -20 7.92 159 014 73 97 -11 21 27.7 
400 86 -39 7.23 146 .028 61 .90 -20 29 24.1 
600 79 -56 6.79 131 .036 53 82 -26 42 22.8 
800 74 -72 6.37 122 041 45 76 -31 50 21.9 
1000 69 -87 5.95 113 .047 44 72 -34 53 21.0 
2000 53 -135 4.00 79 .058 36 .66 -46 84 18.4 
3000 .48 -162 2.93 58 .066 35 66 -58 1.01 16.0 
4000 46 180 2.25 39 075 35 .68 -70 1.07 13.1 
5000 43 165 1.82 23 .085 35 71 -82 1.12 11.2 
6000 40 152 1.56 7 .098 33 75 -92 1.03 11.0 
7000 35 138 1.30 -8 .110 32 19 -102 .98 10.7 
8000 30 119 1.16 -20 127 29 82 -109 83 9.6 
9000 25 90 1.03 -36 .144 24 86 -116 69 8.5 
10000 26 55 91 -47 .160 19 88 -124 64 76 
11000 32 25 .83 -63 .169 10 88 -132 61 6.9 
12000 41 4 75 -78 .190 2 88  -140 63 6.0 
13000 50 -12 64 -91 .200 -5 88 -148 54 5.0 
14000 58 -25 56 -107 213 -17 88 -158 42 4.2 
15000 64 -34 49 -121 .226 -29 88 -172 34 3.3 
16000 70 -42 43 = =-135 .228 -42 85 170 46 2.7 
17000 13 -48 36 = - 158 .232 -58 83 148 47 1.9 
18000 72 -54 14 151 .224 -77 84 124 1.55 6.4 

VcE=10V,ic=l0mA 

100 87 -14 13.99 165 .002 61 97 -8 57 38.0 
200 84 -30 13.84 164 .012 68 .93 -14 26 30.6 
400 74 -58 12.18 138 .023 54 82 -23 37 27.2 
600 66. -82 10.83 121 .028 49 13 -27 51 25.9 
800 .60 -102 9.65 110 .032 45 67 -31 .60 24.8 
1000 56 -118 8.28 101 .036 45 64 -33 67 23.6 
2000 .48 -158 4.80 73 .047 45 61 -44 97 20.1 
3000 46 -178 3.30 54 .060 47 63 -56 1.05 16.0 
4000 44 167 2.53 37 .074 46 66 -69 1.04 14.1 
5000 42 154 2.01 21 .086 44 .69 -81 1.05 12.4 
6000 39 142 1.72 6 .102 40 73 -91 94 12.3 
7000 34 126 1.43 -9 117 37 77 ~~ ~-100 88 10.9 
8000 30 106 1.27 -21 135 33 81 -107 76 9.7 
9000 7 77 1.12 -37 .152 27 85 8 -115 63 8.7 
10000 29 44 1.00 -48 .168 20 87 8-123 57 7.7 
11000 36 18 89 -65 177 11 88 -130 55 7.0 
12000 45 -1 82 -79 .197 3 88 -137 46 6.2 
13000 53 -16 68 -93 .208 -4 87 -146 48 5.1 
14000 61 -28 59  -109 221 -16 88 -155 34 43 
15000 66 -37 52 -122 232 -29 87 § -168 .28 3.5 
16000 72 -44 45 -134 .232 -41 84 175 39 2.9 
17000 75 -50 40 # -156 241 -57 82 153 37 2.2 
18000 7 -57 36 8 3=-172 .229 -75 83 127 35 2.0 





Note: See last page. 
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OUTLINE DIMENSIONS (Units in mm) 


NE64400 (CHIP) PACKAGE OUTLINE 08 
(Chip Thickness: 110 to 160 mm) 





+0.3 
| 2.0 -0.2 | 


-5ho- 





Note: 
1. Gain Calculations: 


maG = -S2tL (ki\/K?-1 ) .WhenK<1,MAG=MSG. MSG = IS2L = L+1Al®-[Si11?-jS2al? 4 S14 S22 - Sa Si2 
|S12| |S12| 2 |S12 S21] 








N EC NPN SILICON HIGH | NE64500 
FREQUENCY TRANSISTOR | NE64535 


NOT RECOMMENDED FOR NEW DESIGN NE64587 








FEATURES DESCRIPTION 

¢ HIGH fr The NE645 series of NPN silicon transistors is designed for 
fr = 8.5 GHz low-noise amplifier and medium power oscillator applications. 

* LOW NOISE FIGURE: | The NE645 series employs anew NEC proprietary fabrication 
1.3 dB at 1.5 GHz technique which provides excellent noise figures at high 
1.6 dB at 2 GHz currents, resulting in superior associated gains and a very 

¢ HIGH ASSOCIATED GAIN: wide dynamic range. The NE645 is available in a chip form or 
14 dB at 1.5 GHz two rugged hermetically sealed strip-line packages. Reliabil- 
12 dB at 2 GHz ity is assured by quality control and test procedures patterned 


vepkoe GURCIRIED after MIL-S-19500 and MIL-STD-750. 
The NE64500 (chip) employs arsenic doped emitters and 
NEC's reliable Pt/Si-Ti-Pt-Au metallization system. The 
NE64535 (MICRO-X) is a low cost, hermetically sealed 
package designed for large volume industrial and military 
microwave products. The NE64587 is ina common collector 
configuration suitable for oscillator applications up to 10 GHz. 


ELECTRICAL CHARACTERISTICS (ta = 25°c) 










PART NUMBER NE64500 NE64535 NE64587 


EIAJ’ REGISTERED NUMBER 2SC2585 
PACKAGE OUTLINE 00 (CHIP) 35 (MICRO-X) 87 






SYMBOLS PARAMETERS AND CONDITIONS UNITS 
fr Gain Bandwidth Product at VcE = 8 V, Ic = 20 mA | GHz_ 


MIN 

Le fed Pog 

Minimum Noise Figure2 at 

VcE = 8 V, Ic = 7mA, 

f = 0.5 GHz 

f = 2 GHz 

Associated Gain at 

VcE = 8 V, Ic = 7 mA, 

f = 1.5 GHz dB 

f = 2 GHz dB 
al Insertion Power Gain at VcE = 8V, Ic = 20 mA, a 













f= 1 GHz 
f = 2 GHz 
f = 4 GHz 

























| hE Forward Current Gain Ratio at VcE = 8V, Ic = 7mA |__| 50 | 100 | 250 | 50 | 100 | 250 | 50 | 100 | 250, 
| 1cs0___| Collector Cutoff Current at Voce = 8 V, Ie =0 wat | fon Toft Ton 
| te80 | Emitter Cutoff Current at Vee = 1 V, Ic =0 re ee 
ern Lol Talal Ialel Tales 

f= 1 MHz 

VcE = 10 V, Ic = 40 mA, 

f =6 GHz 
Total Power Dissipation pmw } | [40 | 4m 400 | 
Thermal Resistance (Junction to Case) ae Ff ee TT 








Notes: 

1. Electronic Industrial Association of Japan. 

2. Input and output are tuned for optimim noise figure. 

3. CCB measurement employs a three-terminal capacitance bridge incorporating a guard circuit. The emitter terminal shall be connected to 
the guard terminal. 

4. The Case Temperature, Tc, when measuring Total Power Disipation for the following devices are: 
NE64535 - Tc = 166°C 
NE64587 - Tc = 170°C 
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NE64500, NE64535, NE64587 





ABSOLUTE MAXIMUM RATINGS! (ta = 25°c) 
|SYMBOLS| PARAMETERS _—i| ‘UNITS | 
ves 

| mA | 

1 










[te | Collector Current ss 
[T__ | Junction Temperature [200 
Storage Temperature 


Notes: 

1. Operation in excess of any one of these parameters may result in 
permanent damage. 

2. VEBO rating for NE64500 and NE64587 is 3 V. 

3. TsTa for NE64535 is -65°C to 150°C because leads are Sn 
plated and may tarnish above 150°C. Once soldered into a 
circuit, the unit can be stored at 200°C. 


-65 to +2003 


TYPICAL PERFORMANCE CURVES (a = 25°c) 





POWER DERATING CURVE 


BANG 


eh 
NI 
i 








Total Power Dissipation, PT (mW) 





\ 
N 


100 


Ambient Temperature, TA (°C) 


GAIN BANDWIDTH PRODUCT 
vs. COLLECTOR CURRENT 


Gain Bandwidth Product, ft (GHz) 
oa 





1 2 3 5 7 10 20 30 
Collector Current, Ic (mA) 





TYPICAL NOISE PARAMETERS (1 = 25°c 


fone | “aay | 6) [ano Pana 
(3B) | (4B) | MAG | ANGt 





VcE=8V,ic=7mA 


Note: 
1. Fort is referenced to the bend of the lead, as shown on back page. 


CAPACITANCE vs. COLLECTOR 








o TO BASE VOLTAGE 
a2 10 
a 
S 

- O07 
8 
Bos 
4 
oO 
| 0.3 
: 0.2 
5 2 
g 
0 
Oo 

0.1 

1 2 3 5 7 10 
Collector to Base Voltage, Vcs (V) 
DC CURRENT GAIN 
vs. COLLECTOR CURRENT 

200 
¢ TT 

~ 100 on ee oo 

c oe oo oo 
r | = | 
o 70 

Cc 

£50 

| 
oO 
no] 

o 30 

5 
9 20 





020305 1 2 3 57 10 20 30 
Collector Current, IC (mA) 
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NE64500, NE64535, NE64587 
TYPICAL PERFORMANCE CURVES (ta - 25°c) 


INSERTION GAIN vs. 
INSERTION GAIN vs. FREQUENCY COLLECTION CURRENT 











16 ao 
ea no) 
a = 
wn cm 
” 
a 12 oO 
2° 5 
2 ® 
= , FE 
0 
1 2 3 5 7 10 1 2 3 5 7 10 20 30 
Frequency, f (GHz) Collector Cur rent, Ic (mA) 
ASSOCIATED GAIN AND ASSOCIATED GAIN AND 
OPTIMUM NOISE FIGURE OPTIMUM NOISE FIGURE 
vs. FREQUENCY vs. COLLECTOR CURRENT 
20 5 20 
VcE=8V 
J a 3 
— < 
6 12 3 $ 2 12 
s a 
5 g 5 
3 8 2 val 3 8 
3 g & 
3 9 8 
a, 1 g@i4 
0 0 0 
0.1 02 03 OS 1 2 3 1 2 3 5 7 10 20 30 
Frequency, f (GHz) Collector Current, Ic (mA) 
OUTPUT POWER AT THE 1 dB E64587 
COMPRESSION POINT vs. OSCILLATOR OUTPUT POWER 
COLLECTOR CURRENT vs. FREQUENCY 
, g 
= 2B 
Ps = 
a : 
: a. 
é 3 
B } 
8 g 
Oo 
6 
6 10 14 18 22 26 6 7 8 9 10 


Collector Current, Ic (mA) Frequency, f (GHz) 
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Noise Figure, NF (dB) 


NE64500, NE64535, NE64587 





TYPICAL COMMON EMITTER SCATTERING PARAMETERS (1a - 25°c) 


NE64500 
Coordinates in Ohms 
Frequency in GHz 
(VcE = 10 V, Ic = 10 mA) 
(measured on alumina carrier) 





VcE =10V,ic=5mA 








FREQUENCY $11 S21 S12 $22 K MAG' 
(MHz) MAG ANG MAG ANG MAG ANG MAG ANG 
500 69 -15 10.60 129 047 55 72 -29 0.35 23.5 
1000 8 -112 6.30 108 .061 48 56 -38 0.59 20.1 
2000 50 -140 3.44 89 .076 53 47 -42 1.07 15.0 
3000 48 -156 2.31 71 .094 58 47 -56 1.29 10.7 
4000 49 -166 1.79 62 118 65 46 62 1.32 8.4 


VcE = 10 V, ic = 10 mA 
a a 








500 58 -99 13.88 119 .037 54 59 -36 0.47 25.7 
1000 51 -130 7.54 101 .049 55 .45 -39 0.79 21.9 
2000 47 -152 3.97 86 .070 64 39 -42 1.17 15.1 
3000 45 -164 2.61 71 .097 68 .40 -56 1.28 11.1 
4000 46 -172 2.04 62 128 71 39 -60 1.23 9.1 
VceE = 10 V, Ic = 20 MA 
500 51 -121 15.81 111 .028 57 48 -38 0.66 27.5 
1000 48 -144 8.14 97 .042 64 38 -37 0.96 22.9 
2000 46 -160 4.21 84 .069 73 35 -40 1.17 15.2 
3000 45 -169 2.74 70 .099 74 36 -55 1.26 11.4 
4000 46 -175 2.14 61 .132 74 36 -59 1.20 9.4 
Note: 


1. Gain Calculations: 


mac = IS21L (ki\/K2-1 ) . When K <1, MAG =MSG. MSG = S2L x= 1+1Al?-[Sil?-[S22" 4. $11 S22 - S21 St2 
[S12 |S12| 2 |S12Sae1| 
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NE64500, NE64535, NE64587 





TYPICAL COMMON EMITTER SCATTERING PARAMETERS 









SN 


AH os ane 


Coordinates in Ohms 
Frequency in GHz 
(VcE= 8V, Ic = 7 mA) 


- Vce=8V,Ic=7mA 





FREQUENCY __ Sit __ S21 $12 $22 K MAG" 
(MHz) MAG ANG MAG ANG MAG ANG MAG ANG 
500 61 -108 11.03 115 03 37 64 -37 0.55 25.7 
1000 54 -151 6.36 89 05 39 49 -44 0.79 21.0 
2000 53 173 3.45 64 07 43 44 -50 1.10 15.0 
3000 54 149 2.36 42 .10 44 43 64 1.11 11.7 
4000 56 131 1.79 24 12 43 44 -80 1.16 9.3 
5000 60 115 1.44 7 15 39 46 -98 1.04 8.7 
6000 63 95 1.26 -10 .18 33 48 = -113 0.91 8.4 
Seer 


VcE=8V,Ic=l0mA 


500 56 -122 12.34 110 03 41 58 -39 0.58 26.1 
1000 52 -161 6.83 87 04 42 44 -42 1.01 21.7 
2000 2 168 3.69 63 07 48 40 -49 1.11 15.2 
3000 03 146 2.49 42 .10 47 40 -63 1.13 11.8 
4000 036 129 1.89 23 12 44 Al -81 1.16 9.6 
5000 9 114 1.53 7 15 39 44 -98 1.04 8.9 
6000 63 94 1.34 -10 .18 32 46 = -112 0.88 8.7 

ee 


VcE=8 V, ic =20mA 


500 53 -145 13.79 101 02 40 .48 -38 0.94 28.4 
1000 52 -176 7.26 82 .03 54 39 -38 1.33 20.4 
2000 52 162 3.79 60 06 62 39 -46 1.27 14.9 
3000 53 125 2.58 23 10 38 38 -77 1.13 120 
4000 56 102 1.96 -0 13 26 39 -102 1.07 10.1 
5000 60 81 1.62 -23 16 13 41 -125 0.95 10.0 
6000 64 56 1.37 -47 19 0 42 -148 0.87 86 
—_————_-) OB 8K 


VcE=8V,ic=30mA 


500 52 -156 13.77 97 02 44 45 -33 0.99 28.4 

1000 03 179 7.13 80 .03 60 38 -34 1.35 20.2 
2000 3 158 3.68 59 06 63 40 -44 1.27 14.8 
3000 04 140 2.52 39 .10 57 40 61 1.10 12.1 
4000 55 124 1.89 21 13 51 42 -79 1.09 9.8 
5000 39 109 1.55 4 16 44 43 -96 0.99 9.9 
6000 65 89 1.33 -14 .19 37 44 = -113 0.85 8.4 

OO"! eee 


Note: 
1. Gain Calculations: 


2 2 
MAG = a (K t\/K?-1 ) . When K<1, MAG = MSG. MSG = (EL, q= 1+1Al[Sul*- |sz2l* , A= S11 S22 - S21 S12 


|S 2 [S12 Sa1| 
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NE64500, NE64535, NE64587 





TYPICAL COMMON COLLECTOR SCATTERING PARAMETERS (ta = 25°c) 


ORE 


NE64587 
Coordinates n Ohms 
Frequency in GHz 
(VEc= -8 V, Ic = 40 mA) 





Vec=-8V,ic=10mA 








FREQUENCY se sa 2 __— Sz K MAG" 
(MHz) MAG ANG MAG ANG MAG ANG MAG ANG 
2000 92 -59 1.70 -44 37 40 19 120 0.05 6.6 
3000 87 -85 1.58 64 00 18 10 90 0.09 5.0 
4000 81 -115 1.50 -79 60 2 771 78 0.10 40 
5000 12 -135 1.35 -100 69 -19 68 43 0.17 29 
6000 66 -163 1.23 -115 16 -39 65 22 0.22 2.1 
7000 60 172 1.09 -135 84 -63 61 -1 0.32 1.1 
8000 60 148 1.02 -152 .90 -79 5 -18 0.37 0.5 
9000 58 114 93 -167 90 -101 46 -43 0.48 0.1 
10000 58 92 87 180 94 -119 39 -59 0.55 0.3 
11000 36 60 .80 155 94 -146 32 -82 0.63 -0.7 
12000 58 40 13 137 87 -167 .19 -94 0.72 -0.8 


Vec = -8 V,ic=20 mA 


2000 92 -60 1.74 -44 36 41 85 125 0.05 6.8 
3000 91 -84 1.65 64 49 19 16 93 0.04 5.3 
4000 82 -113 1.55 -79 60 2 17 80 0.08 4.1 
5000 14 -133 1.41 -101 10 -21 72 42 0.15 3.0 
6000 67 -160 1.30 -116 7 -41 69 20 0.20 2.3 
7000 60 175 1.14 -136 81 -66 64 -4 0.29 1.5 
8000 58 151 1.08 -153 .86 -82 59 -20 0.36 1.0 
9000 7 117 1.00 -169 85 -103 Ot -43 0.44 0.7 
10000 56 92 92 177 89 -119 47 -56 0.49 0.1 
11000 55 58 83 152 .88 -145 42 -14 0.55 0.2 
12000 58 35 JAS 135 84 -168 33 -82 0.60 0.5 
en 


Vec =-8V,ic=40mA 





Fg a a a ee ee 
2000 89 -61 1.82 -47 38 33 85 118 0.14 6.8 
3000 83 -91 1.75 -70 52 11 81 90 0.16 5.3 
4000 75 -120 1.52 -90 62 -9 7 66 0.16 3.9 
5000 69 -150 1.36 -112 71 -32 71 42 0.22 2.8 
6000 66 -180 1.21 -132 79 -52 64 22 0.27 1.8 
7000 66 155 1.09 -148 84 -74 56 2 0.32 1.1 
8000 67 129 .98 -168 88 -93 47 -15 0.38 0.5 
9000 63 104 84 179 90 -116 38 -38 0.48 0.3 

10000 61 84 76 159 96 -137 1 -63 0.56 -1.0 

11000 59 63 68 144 95 -166 23 -95 0.67 -1.4 

12000 54 49 67 132 95 177 .20 -140 0.77 -1.5 
Note: 


1.Gain Calculations: 


- 1S2tL (kt\/K?-1 ). MAG-=MSG. mse = S2!L k= 1+1Al?-|S1]?- 1S? 42 $11S22-S21S 
MAG = Sia) ( K ) When K <1, MSG isi /K > [S12 S2iI , 11 S22 - S21 S12 
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NE64500, NE64535, NE64587 
OUTLINE DIMENSIONS (units in mm)) 


NE64500 (CHIP) PACKAGE OUTLINE 35 
(Chip Thickness: 160£20 pm) 





2.5540.2 
; oo ft—¢2.1—+} 
oer tt MAX 
~— =~ 
0.55 


PACKAGE OUTLINE 87 


a ; ; _o 
SSE 
.1 i 


=) 
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NEC 





K-BAND BIPOLAR 


OSCILLATOR TRANSISTOR | NE&4700 











FEATURES OUTLINE DIMENSIONS (units in um) 
¢ FUNDAMENTAL OSCILLATION GREATER ssceevon Gil 
THAN 20 GHz ita 


¢ LOW PHASE NOISE 
¢ OPERATION OVER MIL-SPEC TEMP RANGES 


OUTSIDE OUTSIDE 


DIAMETER DIAMETER 






CENTER 


INSIDE 
DIAMETER $920 DIAMETER $28 





ELECTRICAL CHARACTERISTICS (ta = 25°c) 


PART NUMBER NE64700 
PACKAGE OUTLINE CHIP 
SYMBOLS PARAMETERS AND CONDITIONS UNITS 


Gain Bandwidth Product at VcE = 8 V, Ic = 10 mA, f = 2 GHz 


MIN | 
[or | | 1 [| 
insertion Power Gain at VcE = 8 V, IC = 10 mA, f = 2 GHz ee ek: ee ee 
Be | wm lee 
| 200 









Maximum Available Gain at VcE = 8 V, Ic = 10 mA, f = 2 GHz 








DC Current Gain at Vce = 8 V, Ic = 10 mA rT Tt 
Collector Cutoff Current, at Vos = 10 V re ee ee ee 
[Emitter CutffCurentatVes=1Vs—<“C~*~sSASCST 
voso | Collector to Base Voltage atic-10wA | CT | mT 
Collector to Emitter Voltage at Ic = 1 mA ee | ee 
VEBO Emitter to Base Voltage at le = 10 pA ee ee ee ee 
con | OutputCapacitanceatvea-8V—C—C—‘“RS OL | 
To 


Note: 
1. With device mounted on infinite heat sink. 


Precaution: devices are ESD sensitive, use proper handling 
procedures. 
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NE64700 





ABSOLUTE MAXIMUM RATINGS! (ta - 25°C) _ 
SYMBOLS| _ PARAMETERS 





Note: 
1. Operation in excess of any one of these parameters may result in 
permanent damage. 


TYPICAL PERFORMANCE CURVES 1a - 25°c) 


INSERTION POWER GAIN, GAIN BANDWIDTH 
PRODUCT vs. COLLECTOR CURRENT 


Insertion Power Gain, |S21E|? (dB) 
Gain Bandwidth Product, fr (GHz) 





Collector Current, Ic (mA) 


INSERTION POWER GAIN, GAIN BANDWIDTH 
PRODUCT vs. COLLECTOR CURRENT 


Measured in Chip Carrier at 
VCE =8V, IC = 10 mA 


Insertion Power Gain, |S21E|? (dB) 
Maximum Available Gain, MAG (dB) 


DC Current Gain, hre (dB) 





0.1 1.0 10 40 
Frequency, f (GHz) 
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Minimum Noise Figure, NF min (dB) 


NE64700 
GAIN AND NOISE FIGURE vs. 
FREQUENCY 





2 3 4 5 678910 
Frequency, f (GHz) 


Associated Gain, Ga (dB) 


NE64700 





Coordinates in Ohms 
Frequency in GHz 





aes (VcE = 8 V, Ic = 10 mA) = 
VcE = 8 V, ic =10 MA 
$11 $21 $12 $22 K MAG2 
FREQUENCY 
(MHz) MAG ANG MAG ANG MAG ANG MAG ANG 
1.5 0.62 -137 7.41 97 04 43 0.59 -25 0.71 23.3 
2.0 0.60 -152 5.88 87 04 44 0.57 -26 086 218 
2.5 0.59 -163 4.82 79 04 47 0.55 -28 0.99 20.6 
3.0 0.59 -171 4.05 72 05 49 0.54 -30 1.08 17.7 
3.5 0.58 -176 3.49 67 05 51 0.54 -33 1.17 15.9 
4.0 0.58 178 3.07 61 .06 53 0.54 -36 1.20 14.7 
45 0.58 174 2.74 56 .06 55 0.54 -39 1.28 13.6 
5.0 0.58 170 2.48 51 06 56 0.53 -42 130 12.7 
5.5 0.58 166 2.26 46 07 58 0.53 -45 132 118 
6.0 0.58 162 2.08 42 .07 58 0.54 -48 130 11.2 
6.5 0.59 159 1.92 37 .08 60 0.54 -50 133 10.5 
7.0 0.59 156 1.78 33 .08 61 0.54 -53 1.34 9.8 
7.5 0.59 153 1.67 29 09 61 0.54 -57 1.34 9.3 
8.0 0.6 150 1.59 25 10 62 0.55 61 1.17 9.5 
8.5 0.60 146 1.48 20 10 58 0.54 -64 1.24 8.6 
9.0 0.60 143 1.39 17 11 59 0.54 -66 1.29 8.0 
9.5 0.60 140 1.33 12 11 59 0.55 -70 1.25 7.8 
10.0 0.61 137 1.26 9 12 60 0.55 -74 1.22 7.4 
10.5 0.62 134 1.20 5 13 60 0.55 -77 1.19 7.1 
11.0 0.62 131 1.13 1 13 60 0.56 -80 1.18 6.7 
11.5 0.62 128 1.09 -2 14 58 0.55 -83 1.16 6.6 
12.0 0.63 126 1.03 5 15 58 0.56 -86 1.11 6.5 
13.0 0.64 120 0.92 -12 .16 57 0.57 -92 1.11 5.6 
14.0 0.64 115 0.86 -18 18 55 0.57 -98 1.03 5.9 
15.0 0.65 111 0.78 -23 19 53 0.59 -104 0.98 6.0 
16.0 0.65 107 0.74 -29 21 49 0.59 -111 0.96 5.6 
17.0 0.66 103 0.66 -35 22 49 0.60 -117 0.99 4.7 
18.0 0.66 99 0.64 -39 23 45 0.60 -123 0.99 4.5 
19.0 0.67 94 0.55 -46 25 47 0.60 -129 1.06 2.0 
20.0 0.67 89 0.51 -47 .26 46 0.60 -135 1.14 0.8 
21.0 0.67 84 0.47 -48 29 46 0.60 -140 1.14 0.2 
22.0 0.68 79 0.44 -49 31 42 0.60 -145 1.13 -0.7 
23.0 0.68 73 0.40 -51 34 40 0.63 -150 1.09 -1.1 
24.0 0.69 69 0.37 -52 35 36 0.65 -156 1.08 -1.6 
25.0 0.70 64 0.36 -45 39 32 0.66 -162 1.06 -18 
26.0 0.72 60 0.33 -52 39 29 0.66 -169 1.06 -2.2 
26.5 0.73 59 0.34 -49 39 24 0.68 -174 1.01 -1.1 


Note: S-parameters include bond wires. 

Base: Total 1 wire (s), 1 per bond pad, 0.0134" (340m) long each wire. 
Collector: Total 1 wire (s), 1 per bond pad, 0.0083” (210m) long each wire. 
Emitter: Total 2 wire (s), 1 per side, 0.0952" (893,m) long each wire. 
Wire: 0.0007" (17.7 pm) Dia., gold. 


Note: 
1. Gain Calculations: 


_ AS21L (kt\/K@1 ) . When Ks1,MAG = MSG. MSG = 4221 Ka 1+1AJ?-1S11]?- [S22]? 4 2 S11 See - Sor Siz 
me Sta] ( [Sta] ’ 2 |S12 Sat] 
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NEC 





K-BAND BIPOLAR 
OSCILLATOR TRANSISTOR | NE64800 











FEATURES OUTLINE DIMENSIONS (units in pm) 
e FUNDAMENTAL OSCILLATION GREATER NEsatoD 
THAN 20 GHz (CHIP) 


¢ LOW PHASE NOISE 
¢ OPERATION OVER MIL-SPEC TEMP RANGES 






CENTER rLIs® 300 350 


INSIDE INSIDE 
DIAMETER 420 DIAMETER 428 


E: Emitter B: BASE 
mea Bonding Area 





ELECTRICAL CHARACTERISTICS (1a -25°c) 
PART NUMBER 
PACKAGE OUTLINE 
PARAMETERS AND CONDITIONS 
Gain Bandwidth Product at VcE = 8 V, Ic = 20 mA, f = 2 GHz 


| GHz 
Insertion Power Gain at VCE = 8 V, IC = 20 mA, f = 2 GHz | dB 
|B 
Rees 


SYMBOLS 
fr 







Maximum Available Gain at VcE = 8 V, Ic = 20 mA, f = 2 GHz 

_DC Current Gain at VcE = 8 V, Ic = 20 mA 
Collector Cutoff Current, at VcB = 10 V pA 
Emitter Cutoff Current at Ves = 1 V 
Collector to Base Voltage at Ic = 10 nA 
Collector to Emitter Voltage at Ic = 1 mA 
Emitter to Base Voltage at IE = 10 pA 


Output Capacitance at Vcs = 8 V 
Thermal Resistance (Junction to Case) 


Precaution: devices are ESD ssensitive, use proper handling procedures. 


< 


CBO 
VcEO 
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NE64800 









Pie 


UNITS | 
ae 
a 
[Collector Current | SMA 
p mw | 
|e 
°c 














Total Power Dissipation 


Junction Temperature 








Storage Temperature -65 to +200 
Notes: 
1. Operation in excess of any one of these parameters may result in 
permanent damage. 
TYPICAL PERFORMANCE CURVES (1a = 25°c) 3 
INSERTION POWER GAIN, GAIN BANDWIDTH INSERTION POWER GAIN, MAXIMUM AVAILABLE 
PRODUCT vs. COLLECTOR CURRENT GAIN, DC CURRENT GAIN vs.FREQUENCY 
30 
_ . Measured in Chip Carrier at 
J N as VcE =8V, IC =20 mA 
. oO ~ O90 
= rs ws 
” Ne ao 20 
az 3 ” 8 5 
a 3 coy 
Oo >. = 
a. é 3 = 
a. 
: : 1: 
E t rE 
) 
Collector Current, Ic (mA) Frequency, f (GHz) 
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NE64800 








TYPICAL COMMON EMITTER SCATTERING PARAMETERS (1a = 25°c 
j50 








+90° 








-150° 
NE64800 
Coordinates in Ohms 
“50 Frequency in GHz 
(VcE = 8V, Ic = 20 mA) 
VcE=8V,ic=20 mA 
FREQUENCY $11 S21 S12 K MAG! 
(MHz) MAG ANG MAG ANG MAG ANG MAG. ANG (dB) 
1500 69 167 734 83 03 46 42 -29 085 239 
2000 69 175 560 80 04 50 41 -30 095 220 
2500 70 180 447 74 04 54 40 -32 103 195 
3000 69 173 371 70 05 56 40 -34 112 170 
3500 69 171 322 65 05 58 41 -37 114 157 
4000 69 168 283 60 06 59 44 -40 116 145 
4500 69 16 «252056 06 59 41 -43 115 137 
5000 70 162 227 52 07 60 41 -46 116 128 
5500 70 159 207 47 08 60 41 -49 117 11.9 
6000 70 157191 «43 08 60 41 53 114 113 
6500 70 155 177 39 09 59 41 -56 114 107 
7000 70 152 164 3% 09 58 ry -59 116 10.0 
7500 70 150 153 32 10 58 42 62 119 93 
8000 70 148 144 29 1 59 43 66 114 90 
8500 70 146 136 25 11 59 42 71 116 83 
9000 70 143 129 21 12 58 41 -74 114 80 
9500 70 141 124 18 13 57 42 -78 111-78 
10000 - 70 139 117. 14 14 56 42 -83 110 7.4 
10500 70 136 14001 15 54 43 -87 107 7.2 
11000 70 134 107 7 15 53 4B -92 109 67 
11500 71 132 103 4 16 51 43 -96 108 65 
12000 71 129 098 1 16 51 43 -100 107 62 
13000 71 124 089 -4 18 49 AA -107 109 52 
14000 71 120 082 -10 19 46 AG 115 104 5.1 
15000 71 15 074 = --15 21 43 47 -122 108 38 
16000 70 110 068 -19 22 37 48 -130 111 29 
17000 70 106 060 -23 23 36 49 -137 124 «13 
18000 70 1022 O57 -25 24 32 50 145 127. 07 
19000 70 97 049 -30 25 33 52 -153 142 -10 
20000 69 94 0.44 -28 26 30 51 -162 159 -22 
21000 68 90 0.42 -30 29 29 53 -169 156 -28 
22000 69 86 038 -30 31 25 55 177 160 -36 
23000 69 82 035 -27 34 23 57 -174 160 -44 
24000 69 78 035 -30 35 18 61 -168 153 -43 
25000 70 73 034 -29 38 15 61 -160 145 -45 
26000 2 67 031 -33 38 12 63 -153 150 -5.1 
26500 70 63 032 -28 40 7 68 -147 144 -49 
Note: 
1. Gain Calculations: P 3 9 
MAG = 482i (Kin/k?-1 ) .WhenK<1,MAG=MSG, MSG = S21 x. 1+1Al?-1Si1l?- [S22]? 4. 11 So - Sot Ste 
[S12] [St2| 2 |Si2Se1| 
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NEC 


NPN SILICON HIGH | NE680 
FREQUENCY TRANSISTOR | SERIES 








FEATURES 


HIGH GAIN BANDWIDTH PRODUCT: ft = 10 GHz 


e LOW NOISE FIGURE: 
1.7 dB at 2 GHz 
2.6 dB TYP at 4 GHz 


HIGH ASSOCIATED GAIN: 
12.5 dB at 2 GHz 
8.0 dB TYP at 4 GHz 





DESCRIPTION 


¢ EXCELLENT LOW VOLTAGE 35 (MICRO-X) 
The NE680 series of NPN epitaxial silicon transistors is 
designed for low noise, high gain and low cost amplifier 


LOW CURRENT PERFORMANCE 
applications. The device is available in chip form as well as in 
package types 33 and 35. Both the chip form and package 33 (SOT 23 STYLE) 39 (SOT 143 STYLE) 


type 35 are suitable for amplifiers from 0.5 to 6 GHz. The 








devices in the 33 package are suitable for VHF and UHF low 
noise amplifiers. 





KR 


30 (SOT 323 STYLE) 18 (SOT 343 STYLE) 


NE68018 
NOISE FIGURE & ASSOCIATED GAIN 
vs. FREQUENCY 





: & 


19 (3 PIN ULTRA SUPER MINI MOLD) 





Noise Figure, NF (dB) 






Associated Gain, GA (dB) 


Frequency, f (GHz) 


3-103 





NE680 SERIES 





ELECTRICAL CHARACTERISTICS (1a = 25°c) 









PART NUMBER NE68018 NE68019 
EIAJ’ REGISTERED NUMBER 2SC5013 2SC5008 
PACKAGE OUTLINE 00 (CHIP 18 





SYMBOLS PARAMETERS AND CONDITIONS UNITS: 


Gain Bandwidth Product at VcE = 6 V, Ic = 10 mA | GHz 


Noise Figure at VcE=6 V, IC=5 mA, f=1 GHz dB 
| f = 2 GHz dB 1.7 
f = 4 GHz dB 2.6 


Associated Gain at Noise Figure at VcE = 6 V, Ic = 5 mA, 
f= 1 GHz 
f = 2 GHz 
f = 4 GHz 


Maximum Available Gain at VcE = 6 V, Ic = 10 mA 
f=1 GHz 
f = 2 GHz 
f = 4 GHz 


Insertion Power Gain at VcE = 6 V, Ic = 10 mA, 
f= 1 GHz 
f = 2 GHz 
f = 4GHz 


















att 































Output Capacitance at VcB = iv, le =0 
VcE = 3 V,1 =O mA, f = 1 MHz 
—— Total Power Dissipation 


Thermal Resistance (Junction to Ambient) 
Thermal Resistance (Junction to Case) 





































PART NUMBER 










EIAJ' REGISTERED NUMBER 2504095 
PACKAGE OUTLINE 
SYMBOLS PARAMETERS AND CONDITIONS ee “— 





Gain Bandwidth Product at VcE = 6 V, Ic = 10 mA ce a 


NF Noise Figure at VcE =6 V, IC=5mA, f=1 GHz 
f = 2 GHz : 17 1.7 
f= 4 GHz 26 
Associated Gain at Noise Figure at 
dB 17 18.5 
dB i 10.9 16.2 
dB 6.8 6.7 10.2 








VcE =6 V, Ic =5 mA, f=1 GHz 
f = 2 GHz 
f= 4 GHz 


Maximum Available Gain at VcE = 6 V, Ic = 10 mA 
f = 1 GHz 
f = 2 GHz 
f = 4 GHz 








B2 [85 |s| 3s 















aA, al 
Op Pwo 
Dw Nip @ 






























Insertion Power Gain at VcE = 6 V, Ic = 10 mA, 
f= 1 GHz dB 17 
f = 2 GHz : oe 
f = 2 GHz 49 
Forward Current Gain2 at VcE = 6 ae Ic = - si 
teh Pe eee 
[160 | Collector Cutoff Current at Vos = 10 V, le =0 pA | [| ftot | [tot fT fio fT to 
a Emitter Cutoff Current at Ves = 1V, Ic = 0 Ts ee 
Output Capacitance at Vos = 1V, Ie =0 Ter | [ | | fo2[io| fozfos, | | 
ae VcE = 3 V, 1 =0 mA, f= 1 MHz pF | vjosto7{] | | [| [| [ [ fo2zy | 
Total Power Dissipation pmw | | fio] | fac | [200] | f200 | 
| RTHW-4) | Thermal Resistance (Junction to Ambient) cow] | [ss] | feo] [ ss] | fea] 
Thermal Resistance (Junction to Case) Ce ee 











Notes: 
1. Electronic Industrial Association of Japan. 
2. Pulsed measurement, PW<350 ps, duty cycle <2%. 


3. The emitter terminal should be connected to the ground terminal of 
the 3 terminal capacitance bridge. 
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NE680 SERIES 





ABSOLUTE MAXIMUM RATINGS! (1a - 25°c) 
Emitter to Base Voltage 
| ic | Collector Current 


Notes: 

1. Operation in excess of any one of these parameters may result in 
permanent damage. 

2. Maximum TJ for the NE68035 is 200°C. 










| UNITS | 

xa 
V 

| mA | 

fee 

ee. | 


TYPICAL PERFORMANCE CURVES (ta - 25°c) 


NE68035 
INSERTION GAIN vs. 
COLLECTOR CURRENT 


ee 
PT ero TTT 
AT OHHH 











Insertion Gain, |S21|2 (dB) 


No 2& Aon @ © 


1 23 §5 
Collector Current, ic (mA) 


NE68039 
FORWARD INSERTION GAIN 
AND MAXIMUM AVAILABLE 

GAIN vs. FREQUENCY 





Insertion Gain, |S21|2 (dB) 
Maximum Available Gain, MAG (dB) 


2 3 
Frequency, f (GHz) 


01 02 03 0507 1 
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Total Power Dissipation, PT (mW) 


Insertion Gain, |S21|2 (dB) 


Insertion Gain, |S21|2 (dB) 
Maximum Available Gain, MAG (dB) 


DC POWER DERATING CURVES 











0 50 100 
Ambient Temperature, TA (°C) 


NE68033 
INSERTION GAIN vs. 
COLLECTOR CURRENT 


Collector Current, Ic (mA) 


NE68035 
FORWARD INSERTION GAIN 
AND MAXIMUM AVAILABLE 

GAIN vs. FREQUENCY 


<I 
TN 
LLIN | LT 
CL TTIINNS 


0.1 O02 03 050.7 1 


Frequency, f (GHz) 





NE680 SERIES 





TYPICAL PERFORMANCE CURVES (ta - 25°c) 


















NE68033 
FORWARD CURRENT GAIN NOISE FIGURE vs. COLLECTOR 
vs. COLLECTOR CURRENT RRENT 
500 5 
_ Pt TT TT vee -ev 
Ps ; ttt 
io om” io 
o A) 
A ; ra 
5 no —— ee. —“S = 3 
5 ———— —— 2 
2 70 5 
oO aaa es ee 2 
3 5 -—_ Ee ib 
a oe © 
ee tr $ 
Sa a 1 
a 
10 0 
1 2 3 5 7 10 20 30 50 1 3 5 7 10 
Collector Current, Ic (mA) Collector Current, Ic (mA) 
NE68035 
NOISE FIGURE GAIN BANDWIDTH PRODUCT vs. 
vs. COLLECTOR CURRENT COLLECTOR CURRENT 
5 10 : 
ES oe 
re ee — Cee eer 
= 7 Ree 
4 o 
3 5 
zs 3 
oF a 
> 3 
i 2 7 
o 
F: : ; 
z 
1 c 
‘a 
Oo 
0 1 
; i cae a 1 2 3 5 7 10 20 
Collector Current, Ic (mA) Collector Current, Ic (mA) 
COLLECTOR TO BASE CAPACITANCE 
vs. COLLECTOR TO BASE VOLTAGE 
5 
Ti 
a. 
“a 3 
fe) 
O 2 
H : oot 
& 0.7 5 ae AC DE 
a <6 1 
3 1 
ds ne 2 aaa Ae A 
NE68033 
eee ORR a ns 2 | eae ae al 
i) 
O 01 





5 7 10 20 30 50 
iia to Base Voltage, Vc (V) 
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NE68018 
TYPICAL NOISE PARAMETERS (ta = 25°c) 





NE68019 
TYPICAL NOISE PARAMETERS (ta - 25°c) 





NE68035 
TYPICAL NOISE PARAMETERS (ta - 25°c) 









FREQ. NFopT GA 
(MHz) (dB) (dB) 
[42 [178 | : 
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NE680 SERIES 


NE68030 
TYPICAL NOISE PARAMETERS (1a = 28°c) 





NE68033 
TYPICAL NOISE PARAMETERS (1a = 25°c) 








NE68039 
TYPICAL NOISE PARAMETERS (ta = 25°c) 


VcE=6V,ic=5mA 


| 500 | 5 
| tooo | 16 | 
| 2000 | 17 | 
| 3000 | 21 
| 4000_| 





NE680 SERIES 





TYPICAL COMMON EMITTER SCATTERING PARAMETERS (ta - 25°c) 


J50 +90° 











— Y Nessois ~!°" a 
A Coordinates in Ohms : 


Frequency in GHz 
VcE=6V,ic=5mA 








-j50 -90° 
VcE=2.5 V,ic=1mA 
FREQUENCY $11 $21 $12 $22 K MAG! 
(MHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) 
100 .991 -8.7 1.837 171.4 .040 85.3 .994 -4.4 0.04 16.6 
400 .940 -31.4 1.762 147.3 .086 66.4 972 -20.0 0.18 13.1 
800 841 61.2 1.616 118.3 .154 43.2 907 -38.4 0.35 10.2 
1000 784 -74.7 1.525 105.4 .179 34.1 874 -45.9 0.42 93 
1050 663 -107.0 1.313 76.0 .209 148 787 62.9 0.61 8.0 
2000 568 -135.5 1.134 51.9 215 0.9 721 -76.6 0.84 72 
2050 517 -163.7 1.015 30.8 217 -10.5 687 -88.4 0.97 6.7 
3000 473 170.4 0.915 13.2 .202 -19.6 655 = -100.1 1.22 3.7 
VcE=2.5V,ic=3mA 
100 884 -12.9 9.246 166.6 .018 77.7 .964 8.5 0.19 27.1 
400 729 -§2.2 7.715 132.3 056 58.5 864 -27.8 0.34 21.4 
800 507 -90.1 5.509 101.2 073 41.2 704 -43.7 0.63 18.8 
1000 430 -105.8 4.722 89.8 .087 38.3 657 -48.3 0.71 17.3 
1500 312 -138.0 3.398 66.8 .110 35.6 591 -58.8 0.88 14.9 
2000 259 -167.5 2.645 48.2 120 27.1 561 -€9.0 1.07 11.8 
2500 231 164.8 2.189 31.5 137 23.2 544 -78.5 1.15 9.7 
3000 223 139.5 1.876 16.9 165 18.5 539 -87.7 1.13 8.4 
3500 239 116.7 1.672 2.8 183 12.5 519 -97.6 1.15 7.3 
4000 272 94.4 1.527 -10.9 212 3.8 489 = -110.1 1.12 6.5 
4500 323 76.0 1.416 -25.6 247 -1.7 444 -1249 1.07 6 
VcE=6V,ic=5mA 
100 838 -17.7 13.662 163.3 012 80.3 .965 -9.5 0.13 30.6 
400 610 61.4 10.216 124.3 .037 61.1 819 -28.3 0.42 24.4 
800 381 -99.4 6.605 94.4 .063 48.9 661 -40.1 0.73 20.2 
1000 314 -114.8 5.516 83.9 .067 478 .630 -43.7 0.85 19.2 
1500 223 -149.1 3.855 63.0 092 43.1 587 -54.1 0.97 16.2 
2000 .188 -178.0 2.963 45.9 112 34.0 569 -63.6 1.07 126 
2500 .185 153.8 2.417 30.3 .130 33.0 567 -72.1 1.1 10.8 
3000 173 129.0 2.063 16.4 155 23.5 563 -82.5 1.1 93 
3500 .196 107.1 1.833 3.0 .184 17.2 543 -92.5 1.07 8.4 
4000 234 89.4 1.664 -10.3 215 10.2 527 # -104.4 1.01 8.3 
4500 .2904 70.8 1.547 -24.2 .236 2.1 476 = =-118.4 1.02 73 
VcE=6V,ic=10mA 
100 704 -26.4 21.231 156.6 013 81.4 962 -11.5 0.14 32.1 
400 426 -80.9 12.687 112.1 035 68.6 715 -28.8 0.57 25.6 
800 253 = - 122.9 7.273 85.8 .050 54.6 595 -36.9 0.94 21.6 
1000 214 3=-139.4 5.958 76.7 .059 53.0 582 -41.0 0.99 20 
1500 179 -176.4 4.059 §8.2 .085 47.7 561 -49.7 1.05 15.4 
2000 166 155.8 3.089 42.2 .108 40.5 552 -60.8 1.09 12.7 
2500 171 133.5 2.503 276 .128 36.7 551 -70.8 1.12 10.8 
3000 184 111.4 2.126 14.5 .160 29.3 554 -80.0 1.05 9.9 
3500 207 94.5 1.882 1.2 177 19.7 542 -90.9 1.07 8.7 
4000 240 79.7 1.706 -11.5 213 15.1 515 -101.6 1.02 8.2 
4500 294 65.7 1.580 -25.1 246 4.2 468 -116.2 0.99 8.1 
Note: 


1. Gain Calculations: 


MAG = -S21L (k t\/K?-1 ) . When Ks1,MAG =MSG. MSG = IS2tL x = 1+1Al?- [S11]? - |S2? 4 _ S11 S09 - Sor Sie 
[S12] [S12] 2 |S12Sa1| 
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NE680 SERIES 





TYPICAL COMMON EMITTER SCATTERING PARAMETERS (1, = 25°c) 





NE68019 
Coordinates in Ohms 
Frequency in GHz 
(VcE = 6 V, Ic=5 mA) 


VcE =2.5V,ic=1mA 





























FREQUENCY $11 $21 $12 $22 K MAG! 
(MHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) 
100 971 -9.9 3.456 169.4 017 84.6 0.996 6.2 0.03 23.1 
400 905 -34.9 3.207 145.8 064 66.7 0.961 -20.2 0.17 17 
800 774 -65.1 2.751 117.3 .110 46.1 0.869 -36.6 0.37 14 
1000 706 -78.0 2.512 105.2 126 38.1 0.829 -43.1 0.46 13 
1500 564 -106.1 2.043 80.0 .146 25.4 0.751 -54.7 0.68 11.5 
2000 453 -130.7 1.721 59.1 .155 17.5 0.695 63.8 0.9 10.5 
2500 364 -156.6 1.497 40.9 .162 13.5 0.658 -71.6 1.08 79 
3000 .303 174.5 1.355 24.5 176 9.9 0.624 -79.9 1.19 6.2 
VcE=2.5V,ic=3mA 
100 .905 -15.3 9.292 165.2 .018 81.0 .968 -9.4 0.1 27.1 
400 726 -52.5 7.492 131.0 057 60.9 848 -28.7 0.34 21.2 
800 505 -87.4 5.221 100.5 .083 46.2 684 -42.7 0.63 18 
1000 428 -100.0 4.439 89.5 .093 42.5 638 -46.9 0.75 16.8 
1500 302 -126.3 3.211 67.8 .116 36.3 582 -54.4 0.95 14.4 
2000 223 -149.5 2.520 50.2 .138 33.0 551 61.4 1.08 10.9 
2500 172 -177.0 2.100 34.7 163 28.4 532 -67.6 1.13 8.9 
3000 149 150.7 1.831 20.4 191 22.6 507 -76.5 1.15 7.5 
VcE=6V,Ic=5mA 
100 849 -18.0 13.629 162.0 018 85.2 949 -9.6 0.11 28.8 
400 613 -60.8 9.820 123.1 .050 60.7 789 ~=—s 29.4 0.45 22.9 
800 386 -93.9 6.206 93.8 .067 49.2 639 -39.2 0.79 19.7 
1000 317 -105.5 §.157 83.9 079 47.3 607 ~=~-42.2 0.87 18.1 
1500 215 -128.5 3.615 64.1 .102 43.3 575 ~—--49.1 1.02 14.6 
2000 149 = -149.7 2.786 479 127 39.9 563 -55.7 1.09 11.6 
2500 103s -178.6 2.298 33.5 156 34.0 §52 -62.3 1.1 9.8 
3000 092 143.3 1.989 20.1 185 28.9 537 ~==-70.2 1.1 8.4 
3500 121 109.1 1.780 6.7 217 21.9 506 -79.4 1.08 74 
4000 178 88.9 1.642 6.0 252 14.1 465 -91.1 1.04 6.9 
4500 241 74.6 1.531 -19.1 .287 5.8 415 -106.1 1.01 6.7 
5000 292 61.9 1.431 -32.6 323 -3.7 384 -124.1 0.97 6.5 
VcE=6 V, ic =10 mA 
100 748 -26.9 21.084 154.8 017 76.5 926 ~—s- - 13.1 0.25 30.9 
400 425 -78.2 12.031 110.9 038 59.5 682 -30.0 0.66 25 
800 248 = -112.2 6.798 85.4 .059 56.1 575 ~=—- -35..7 0.94 20.6 
1000 201 -124.8 5.535 76.7 071 55.0 561 -38.4 0.99 18.9 
1500 135 -150.1 3.785 59.1 099 50.3 555 = «-45.4 1.05 14.5 
2000 095 + -1758 2.886 44.2 128 45.5 548 -528 1.08 11.8 
2500 080 145.9 2.360 30.6 156 38.5 549 #£-59.6 1.08 10.1 
3000 090 112.3 2.037 17.8 .190 31.9 534 -68.0 1.06 8.8 
3500 132 91.5 1.815 5.0 221 24.7 503 —-77.4 1.05 78 
4000 187 78.9 1.668 -7.4 .257 16.6 460 _~—«—-899..7 1.02 7.3 
4500 254 68.1 1.554 -20.1 .293 75 410 -1046 0.99 7.2 
5000 305 57.0 1.452 -33.4 330 -1.7 380 -122.4 0.95 6.4 
Note: 


1. Gain Calculations: 


mac = ISL (ki\/K2-1 ) . When K<1, MAG =MSG. MSG =-S2!L = 1+141*-|S11]?- [S22 4 _ S11 S22 - Sat Si2 
\S12} |S12| 2 |S12Sa1| 
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NE68030 TYPICAL COMMON EMITTER SCATTERING PARAMETERS (ta = 25°c) 





VcE=2.5V,ic=1mA 




















FREQUENCY $11 S21 S12 S22 K MAG" 
(MHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) 
100 .958 8.2 3.592 171.5 018 82.5 988 -4.2 0.11 23 
400 907 -31.4 3.325 148.1 065 70.1 949 = -16.3 0.21 17.1 
800 752 -57.5 2.807 121.4 .107 55.3 860 -28.7 0.42 14.2 
1000 672 -68.0 2.541 1108 122 50.3 814 = -33.2 0.53 13.2 
1500 500 -90.6 2.058 89.1 147 43.4 727 ~—s -40.7 0.77 11.5 
2000 371 -108.7 1.705 71.5 .157 41.1 687 -46.7 0.99 10.4 
2500 257 -129.3 1.479 57.1 173 43.5 658 = -51.7 1.13 7.1 
3000 172 -154.1 1.331 45.0 194 46.5 638 -566 1.18 5.8 
VcE=2.5V,ic=3mA 
100 .907 -146 9563 166.7 018 75.1 .983 -8.1 0.19 27.3 
400 706 -473 7.296 131.3 056 64.8 832 -23.2 0.43 21.1 
800 461 -72.5 4915 103.2 084 57.3 687 =—s_: -31.8 0.74 17.7 
1000 382 -80.6 4154 93.9 .098 56.6 646 = -34.3 0.83 16.3 
1500 238 -95.8 2979 769 131 56.1 585 -37.7 1 13.6 
2000 155 -101.6 2.324 628 .159 54.7 579 = -42.2 1.08 9.9 
2500 078 -107.6 1940 513 .194 54.2 570 ~=—- -477.0 1.09 8.2 
3000 026 -102.4 1679 41.5 230 51.9 561 -51.8 1.09 6.8 
VcE=6V,ic=5mA 
100 896 -13.0 11.243 163.4 015 80.8 970 -78 0.19 28.7 
400 625 -47.7 8.665 126.7 044 67.8 773 -21.3 0.57 22.9 
800 352 -70.0 5.657 99.9 .072 65.5 647 = -25.2 0.87 19 
1000 276 -75.9 4.677 91.0 .085 65.6 616 -26.3 0.95 17.4 
1200 222 -80.2 4.003 84.7 .098 66.8 592 = -28.9 1 16.1 
1400 169 -83.7 3.505 79.3 114 66.8 574 = -29.2 1.03 13.8 
1600 132 -85.2 3.132 74.1 127 65.4 575 ~—s -311.0 1.04 12.7 
1800 102 -85.4 2.826 68.7 142 64.8 572 -32.9 1.05 11.6 
2000 075 -87.7 2.580 64.3 .156 64.0 576 = -35.5 1.04 11 
2500 025 -728 2.119 54.1 .191 62.8 555 -406 1.07 8.8 
3000 018 43.5 1.836 45.5 .230 59.8 551 -45.8 1.04 78 
3500 069 775 1.627 37.6 .268 57.0 547 —s -51.4 1 78 
4000 122 76.6 1.489 30.7 311 54.0 520 ~=—s«- -57.8 0.98 6.8 
4500 175 73.4 1.395 23.3 .354 50.2 482 -663 0.97 6 
5000 228 70.1 1.318 16.4 .401 46.0 430 -748 0.96 5.2 
VcE=6V,ic=10mA 
100 ./69 -21.7 20.130 156000 015 80.5 936 -10.5 0.25 313 
400 403 60.5 11.063 113.000 039 69.4 679 ~=-20.7 0.77 245 
600 281 -70.3 7.969 100.100 052 70.5 623s -21.3 0.91 219 
800 209 -75.2 6.153 91.400 067 71.0 594 -223 0.98 19.6 
1000 158 -774 4.995 84.200 079 70.8 582 -23.3 1.04 16.8 
1200 129 -81.3 4.190 78.800 096 72.2 564 3=-26.1 1.05 15 
1400 087 -81.5 3.651 74.300 112 70.8 551 -26.6 1.06 13.6 
1600 062 -77.2 3.247 69.300 129 69.3 556 = -28.7 1.05 126 
1800 041 717 2.915 64.900 142 68.2 555 -30.6 1.05 11.8 
2000 025 -76.9 2.655 60.600 157 66.5 555 -32.9 1.05 10.9 
2500 022 34.5 2.171 51.500 192 63.8 549 = -38.7 1.05 92 
3000 048 59.7 1.874 43.000 229 61.2 542 +=-43.8 1.03 8.1 
3500 080 65.8 1.658 35.300 270 58.0 530 -50.4 1.01 73 
4000 126 68.2 1.514 28.000 .314 §3.3 514 =-57.6 0.98 6.8 
4500 161 70.1 1.411 20.722 ~ .357 49.4 478 = -66.2 0.97 6 
5000 232 68.1 1.330 13.900  .406 45.0 426 -76.0 0.95 52 
Note: 


1. Gain Calculations: 


MAG = -S2tL (kK +\/K2-1 ) . When K<1, MAG =MSG. MSG = -S2tL x= 1+1Al®- [S11]? - [S274 _ S41 So - Sor Sie 
(S12 |S12| 2 |S12 Sat| 
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NE680 SERIES 
NE68033 TYPICAL COMMON EMITTER SCATTERING PARAMETERS (ta = 25°c) 





VcE=2.5 V, Ic=1mA 











FREQUENCY $11 $21 $12 $22 K MAG! 
(MHz) MAG ANG MAG ANG MAG ANG MAG ANG 
100 .967 -8.2 3.635 170.6 .019 81.5 .990 -4.1 0.14 22.8 
400 .903 -29.4 3.254 147.9 .069 71.0 .948 -16.8 0.23 16.7 
800 132 -§3.1 2./58 121.3 .116 56.2 £846 -29.0 0.48 13.8 
1000 .658 62.8 2.508 110.3 131 51.9 .801 -33.5 0.58 12.8 
1500 .478 -83.0 2.043 88.2 154 46.9 715 -41.4 0.82 11.2 
2000 349 -100.5 1.708 71.1 .173 46.2 .663 -475 1 9.9 
2500 242 -114.6 1.507 56.5 .194 48.6 633 -53.4 1.1 7 
3000 .155 -136.7 1.371 446 227 50.9 .609 -59.7 1.11 5.8 
VcE =2.5V,ic=3mA 
100 .906 -13.9 9.367 165.4 019 84.5 .972 -7.4 0.1 26.9 
400 .704 -43.9 7.037 130.3 .058 65.0 821 -23.5 0.48 20.8 
800 448 64.8 4712 103.1 .093 60.4 670 = -31.2 0.78 17 
1000 370 -71.3 3.960 93.7 .106 59.8 632 + # -33.1 0.88 15.7 
1500 241 -80.5 2.864 76.6 .144 59.3 582 = -37.1 1 13 
2000 .167 -85.7 2.263 63.0 181 58.0 563 -418 1.05 9.6 
2500 104 -81.4 1.916 51.6 221 56.3 552 -47.0 1.06 79 
3000 .065 -78.4 1.700 41.6 .264 53.4 541 -53.3 1.03 7 
VceE=6V,ic=5mA 
100 0.873 -15.200 13.221 162.100 0.015 84.000 0.967 -7.900 0.15 29.5 
400 0.587 -48.000 9.077 124.000 0.046 67.600 0.776 -20.000 0.6 23 
800 0.327 -64.700 5.604 99.100 0.075 66.700 0.650 -22.500 0.89 18.7 
1000 0.251 -68.900 4.648 91.100 0.088 67.300 0.622 -23.300 0.96 17.2 
1500 0.134 -74.100 3.277 76.300 0.124 67.300 0.583 -26.200 1.04 13 
2000 0.057 -71.700 2.557 64.800 0.161 66.200 0.564 -30.400 1.05 10.6 
2500 0.015 -17.400 2.122 54.600 0.200 64.300 0.552 -35.400 1.04 9 
3000 0.033 64.900 1.850 46.100 0.239 61.700 0.546 -41.000 1.01 8.3 
3500 0.071 72.000 1.647 37.900 0.280 58.900 0.540 -47.200 0.98 7.7 
4000 0.108 74.200 1.510 30.600 0.322 55.700 0.532 -54.100 0.95 6.7 
4500 0.141 73.900 1.408 23.700 0.366 52.300 0.520 -61.700 0.92 5.9 
5000 0.189 70.100 1.325 16.400 0.413 48.700 0.502 -69.900 0.89 5.1 
VcE =6 V,ic=10 mA 
50 817 -10.6 21.366 168.200 .006 85.7 .974 -§.5 0.13 35.5 
100 769 -21.7 20.130 156.000 .015 80.5 .936 -10.5 0.25 31.3 
200 628 -40.1 16.661 136.500 024 716 826 -17.6 0.48 28.4 
400 403 -60.5 11.063 113.000 039 69.4 679 -20.7 0.77 24.5 
600 281 -70.3 7.969 100.100 052 70.5 623 -21.3 0.91 21.9 
800 209 -75.2 6.153 91.400 067 71.0 594 -22.3 0.98 19.6 
1000 158 -77.4 4.995 84.200 079 70.8 582 -23.3 1.04 16.8 
1200 129 -81.3 4.190 78.800 096 72.2 564 -26.1 1.05 15 
1400 087 -81.5 3.651 74.300 112 70.8 551 -26.6 1.06 13.6 
1600 062 -77.2 3.247 69.300 129 69.3 556 -28.7 1.05 12.6 
1800 041 -71.7 2.915 64.900 142 68.2 555 -30.6 1.05 11.8 
2000 025 -76.9 2.655 60.600 157 66.5 555 -32.9 1.05 10.9 
2500 022 34.5 2.171 51.500 192 63.8 549 -38.7 1.05 9.2 
3000 048 59.7 1.874 43.000 229 61.2 542 -43.8 1.03 8.1 
3500 080 65.8 1.658 35.300 270 58.0 §30 -50.4 1.01 7.3 
4000 126 68.2 1.514 28.000  .314 §3.3 514 -57.6 0.98 6.8 
4500 161 70.1 1.411 20.722 ~«.357 49.4 478 -66.2 0.97 6 
5000 232 68.1 1.330 13.900  .406 45.0 426 -76.0 0.95 5.2 
Note: 


1. Gain Calculations: 


mac = -S21L (ki\/K2-1 ) . When K<1,MAG=MSG. MSG = -1S2tL = 1+1Al*-|S11]?-[S2a" 4 _ S11 Sz - Sat S12 
|S12] [S12 2 |S12Sa1| 
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NE680 SERIES 
NE68035 TYPICAL COMMON EMITTER SCATTERING PARAMETERS (1a = 25°c) 





VcE=6V,ic=5mA 














FREQUENCY $11 $21 $12 $22 K MAG" 
(MHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) 
100 0.84 -13 12.98 169 0.01 78 0.99 -5 0.16 31.1 
500 0.65 -63 10.85 131 0.03 61 0.79 -24 0.42 25.6 
1000 0.46 -103 7.19 102 0.04 51 0.64 -32 0.86 22.5 
1500 0.37 -127 5.19 86 0.05 49 0.65 -37 0.97 20.2 
2000 0.3 -150 4.07 72 0.07 44 0.59 -42 1.07 16 
2500 0.31 -177 3.23 62 0.09 44 0.55 -45 1.09 13.7 
3000 0.3 165 2.78 51 0.1 43 0.54 -53 1.14 12.2 
3500 0.3 150 2.43 39 0.11 39 0.53 -59 1.2 10.7 
4000 0.32 137 2.19 32 0.11 38 0.53 -68 1.29 9.8 
4500 0.33 124 1.95 24 0.11 37 0.53 -74 1.43 8.6 
5000 0.35 114 1.8 14 0.11 32 0.53 -83 1.51 79 
VcE=6V,ic=10mA 
100 0.72 -20 20.47 165 0.01 78 0.97 -7 0.17 33.1 
500 0.49 -87 13.9 119 0.03 63 0.69 -25 0.55 26.7 
1000 0.35 -128 8.14 94 0.04 56 0.57 -30 0.95 23.1 
1500 0.29 -148 5.65 80 0.05 58 0.6 -34 1.05 19.2 
2000 0.27 -172 4.38 68 0.07 53 0.55 -37 1.08 16.2 
2500 0.3 161 3.49 58 0.09 52 0.51 -44 1.08 14.2 
3000 0.3 147 2.95 48 0.1 50 0.5 -50 1.15 12.3 
3500 0.31 135 2.59 37 0.11 46 0.51 -56 1.16 11.3 
4000 0.33 125 2.32 30 0.11 44 0.51 -66 1.26 10.2 
4500 0.35 114 2.05 23 0.11 42 0.51 -72 1.39 9 
5000 0.37 106 1.89 13 0.11 37 0.51 -81 1.47 8.3 
VcE=6V,Iic=15mA 
100 0.63 -26 24.77 161 0.01 84 0.95 8 0.15 33.9 
500 0.41 -104 14.52 113 0.04 75 0.65 -24 0.51 25.6 
1000 0.33 -143 8.07 90 0.05 65 0.56 -27 0.81 22.1 
1500 0.3 -163 5.55 7 0.05 61 0.6 -31 1.03 19.4 
2000 0.28 177 4.26 65 0.07 57 0.56 -35 1.06 16.3 
2500 0.31 152 3.34 57 0.09 56 0.53 -42 1.07 14.1 
3000 0.33 143 29 46 0.1 54 0.51 -49 1.11 12.6 
3500 0.34 131 2.51 36 0.11 50 0.52 -55 1.13 11.4 
4000 0.36 122 2.24 29 0.12 47 0.52 -64 1.14 10.4 
4500 0.37 112 1.99 22 0.12 46 0.53 -71 1.24 9.2 
5000 0.39 104 1.83 12 0.12 40 0.53 -79 1.31 8.5 
VcE=6V,ic=20mA 
100 0.55 -34 26.43 158 0.01 85 0.94 -8 0.15 34.2 
500 0.39 -121 13.59 109 0.02 83 0.65 -21 0.81 28.3 
1000 0.34 -158 7.37 87 0.04 70 0.58 -24 0.96 22.7 
1500 0.32 -175 5 75 0.05 64 0.62 -29 1.04 18.8 
2000 0.31 168 3.87 0.07 62 0.6 -34 1.02 16.6 
2500 0.35 148 3.08 55 0.08 60 0.56 -41 1.15 13.5 
3000 0.37 138 2.62 45 0.1 58 0.55 -47 1.08 12.5 
3500 0.38 128 2.28 35 0.1 53 0.56 -55 1.2 10.9 
4000 0.4 119 2.05 28 0.1 51 0.55 -64 1.33 9.7 
4500 0.41 109 1.8 21 0.1 49 0.56 -70 1.48 8.5 
5000 0.43 101 1.67 11 0.1 43 0.56 -79 1.55 79 
Note: 


1. Gain equations: 


MAG = -S2'L (kK #\/K2-1 ) . When K<1,MAG=MSG. MSG = -S2L = 1+1Al®- [S11]? - |S2]? 4 _ 44 S99 - Sor Si 
(S12} [S12 2 |S12Sa1| 
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NE680 SERIES 
NE68039 TYPICAL COMMON EMITTER SCATTERING PARAMETERS (1, = 25°c) 





VcE=2.5V,ic=3mA 


FREQUENCY $11 S21 $12 S22 K MAG! 
(MHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) 
100 0.985 -5.3 1.099 173.6 0.018 87.9 0.998 -1.5 0.04 17.9 
200 0.979 -10.6 1.057 167.3 0.031 85.4 0.997 -43 0.06 15.3 
300 0.978 -16.4 1.055 162.7 0.048 78.8 0.997 6.2 0.13 13.4 
400 0.971 -22.0 1.047 158.1 0.064 745 0.99 8.2 0.16 12.1 
500 0.949 -27.1 1.072 152 0.081 72.3 0.987 -10 0.2 11.2 
600 0.939 -32.4 1.103 1468 0.094 68.8 0.979 -12.1 0.23 10.7 
800 0.899 -443 1.028 135.5 0.121 61.3 0.958 -16 0.32 9.3 
1000 0.861 -55.2 1.064 125.7 0.145 5S 0.938  -19.5 0.38 8.7 
1500 0.720 -86.7 1.017 100.4 0.182 39 0.877 -286 0.56 75 
2000 0.614 -119.4 0.945 78.7 0.187 27.3 0.814 -37.6 0.74 7 
3000 0.535 177.3 0.799 448 0.146 23.7 0.748 -58.5 1.15 5 





VcE=6V,Ic=3mA 








100 0.967 -76 3.563 173.6 0.014 85.3 0.992 -3.1 0.04 24.1 
200 0.94 -15.5 3.49 164.8 0.03 774 0.99 6.6 0.16 20.7 
300 0.931 -23.8 3.432 157.7 0.044 75.9 0.975 -9.7 0.14 18.9 
400 0.892 -31.5 3.386 151.1 0.061 69.5 0.957 -12.7 0.22 17.4 
500 0.852 -38.4 3.302 143.9 0.075 66.7 0.937 -15.2 0.27 16.4 
600 0.815 -46.3 3.191 137.9 0.085 63.1 0.914 -17.7 0.3 15.7 
700 0.775 -53 3.082 131.4 0.096 59 0.889 -19.9 0.37 15.1 
800 0.728 -60.7 2962 125.3 0.105 56.6 0.863 -22.1 0.41 14.5 
1000 0.65 -74.4 2.71 115.1 0.118 51 0.818 -25.5 0.5 13.6 
1500 0.47 -108.9 2.26 91.8 0.138 42 0.712 -32.7 0.74 12.1 
2000 0.381 -144.4 1.876 73.4 0.144 41 0.643 -39.3 0.95 11.1 
2500 0.362 -178.3 1.614 58.2 0.154 42.1 0.586 -46.9 1.1 8.3 
3000 0.386 156.9 1.407 45.4 0.169 47 0.559 -57.1 1.14 6.9 





VcE=6V,ic=5mA 








100 0.903 -15.3 9.393 168.4 0.015 79.8 0.984 & 0.1 28 
200 0.826 -26.3 8.809 154.7 0.028 72.7 0.951 -11.7 0.25 25 
300 0.77 -38.7 8.225 144.2 0.039 68.7 0.899 -16.2 0.31 23.2 
400 0.69 -49.6 7.593 134.7 0.051 64.6 0.85 -19.6 0.4 21.7 
500 0.618 -58.1 6.894 126.4 0.06 62.3 0.806 -21.9 0.48 20.6 
600 0.545 67.5 6.29 119.4 0.067 59.4 0.759 -24 0.56 19.7 
800 0.436 -83.4 5.266 107.3 0.079 56.5 0.689 -26.3 0.7 18.2 
1000 0.353 -98.2 4.489 98.4 0.089 56.3 0.638 -276 0.81 17 
1500 0.232 -138.6 3.27 80.4 0.114 56.3 0.555 -31.2 0.99 14.6 
2000 0.217 -177 2.573 66.5 0.138 57.7 0.502 -36.5 1.08 11 
2500 0.262 154.2 2.148 54.6 0.168 57.2 0.456 -43.4 1.08 9.3 
3000 0.314 136.1 1.86 44.2 0.201 56.8 0.423 -53.6 1.05 8.3 
VcE=6V,Ic=10mA 
100 0.918 -10 8.888 168 0.001 81 0.989 -5 0.29 39.5 
200 0.891 -22 8.546 158 0.003 76 0.981 8 0.26 34.5 
400 0.757 -41 7.606 141 0.024 71 0.915 -14 0.32 25 
600 0.634 -55 6.43 125 0.045 65 0.822 -18 0.54 21.5 
800 0.511 -68 5.638 115 0.057 62 0.757 -20 0.69 20 
1000 0.405 -78 4.839 105 0.073 61 0.7 -22 0.8 18.2 
2000 0.225 -136 2.601 77 0.121 59 0.583 -29 1.09 11.5 
3000 0.242 145 2.033 50 0.171 58 0.499 -41 1.07 9.1 
4000 0.359 117 1.655 31 0.226 54 0.434 -64 1 8.6 
5000 0.452 101 1.37 14 0.282 47 0.423 -91 0.92 6.9 
6000 0.536 91 1.172 0 0.34 41 0.42 -116 0.84 5.4 
7000 0.616 83 1.008 -13 0.395 31 0.438 -147 0.79 4.1 
8000 0.667 75 0.832 -25 0.427 21 0.534 -177 0.79 2.9 
9000 0.673 66 0.679 -31 0.438 12 0.633 170 0.81 1.9 
10000 0.637 55 0.597 -34 0.461 6 0.68 169 0.85 1.1 
11000 0.552 43 0.573 -35 0.529 1 0.656 168 0.96 0.3 
12000 0.45 29 0.587 -45 0.594 -13 0.642 161 0.95 0.1 





Note: 
1. Gain Calculations: 
2 2 
MAG = 4S2!L (kt\/K2-1 ) .WhenKs1,MAG=MSG. msG=S2L «= 1+1Al'-|Sul?-|Seal" A. S14 Soo - Sar Si2 
[S12] |S12| 2 |S12S21| 
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NE680 SERIES 


OUTLINE DIMENSIONS (units in mm) 


NE68000 (CHIP) 
(Chip Thickness: 160 pum) 





PACKAGE OUTLINE 18 


2.12 0.2 


jo-1.25 + 01-0 





2020.2 0.65 


0.4*9- 48 PIN CONNECTIONS 
1. Collector 
2. Emitter 


0.94 0.1 3. 
“ot 4. Emitter 
—_i 


+0.10 
, to 0.1 0.15 .0.05 


PACKAGE OUTLINE 19 


1620.1 


fo 0.8 £ 0.1 -of 






3 
= 2 +0.10 


0.3 
0.05 
¥ LEAD 3 ONLY 






PIN CONNECTIONS 
1. Emitter 
2. Base 
cs ES 3. Collector 
0.75 + 0.05 
_t 
les 0.1 ~ Jorsteits 
PACKAGE OUTLINE 30 
2.1402 
| fe-1.25 + 0.1-2f 
2.0202 | 0.65 2 a ae 
1.3 0.3 .9.05 
FH (ALL LEADS) 
| bee 
PIN CONNECTIONS 
1. Emitter 
0.15 2. Base 
a EES 3. Collector 
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PACKAGE OUTLINE 18 
RECOMMENDED P.C.B. LAYOUT 
0.6 


: war 
a 





PACKAGE OUTLINE 19 
RECOMMENDED P.C.B. LAYOUT 





PACKAGE OUTLINE 30 
RECOMMENDED P.C.B. LAYOUT 


1.3 





OUTLINE DIMENSIONS (units in mm) 





PACKAGE OUTLINE 33 
(SOT-23) 


+0.10 









0.65 5.15 
PIN CONNECTIONS 
1. Emitter 
2. Base 
1.1 to 14 3. Collector 
a 
+0.10 
0 to 0.1 016"C og 
PACKAGE OUTLINE 35 
(MICRO-X) 
2 
{| 3.8 MIN 
ALL LEADS 
0.5+0.06 
7 3 
1 Z| 
45° PIN CONNECTIONS 

1.Collector 

2. Emitter 

3. Base 

4. Emitter 


PIN CONNECTIONS 
1.Collector 

2. Emitter 

3. Base 

4. Emitter 





Oto 0.1 
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NE680 SERIES 


PACKAGE OUTLINE 33 
RECOMMENDED P.C.B. LAYOUT 





PACKAGE OUTLINE 39 
RECOMMENDED P.C.B. LAYOUT 











NEC 





NPN SILICON HIGH | NE681 
FREQUENCY TRANSISTOR | SERIES 








FEATURES 


¢ HIGH GAIN BANDWIDTH PRODUCT: ft = 8 GHz 


¢ LOW NOISE FIGURE: 
1.20B at 1 GHz 
1.6 dB at 2 GHz 


¢ HIGH ASSOCIATED GAIN: 
15 dB at 1 GHz 
12 dB AT 2 GHz 


00 (CHIP) 35 (MICRO-X) 
DESCRIPTION 


The NE681series of NPN silicon transistors are designed for 

low noise and high gain amplifier applications. They offer LP 
excellent performance and reliability at low cost. The NE681 

in 32 and 33 packages can be used in VHF, UHF and CATV SS 

band amplifiers while the NE 68135 can be used in amplifiers 

from 1 to 4GHz. The series is also available in chipform. High 
performance is achieved by NEC's titanium, platinum, gold 


and direct nitride passivation process. Lowcost is achieved by 
NEC's high volume production capabilities. 


33 (SOT 23 STYLE) 39 (SOT 143 STYLE) 





Qi MR 


NOISE FIGURE, GAIN MSG 30 (SOT 323 STYLE) | 18 (SOT 343 STYLE) 
AND MAG vs. FREQUENCY 





§ 
ay O 
= a5 
ec 
E rr) Os Fr 
LL. no] 
eg> 
3 3.0 : § s 
g Fi 5 g 19 (3 PIN ULTRA SUPER MINI MOLD) 
3 3 
. 2.0 3 g o 
2 se 
; 
< 





Frequency, f (GHz) 
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Ta=25 
PART NUMBER NE68100 NE68118 NE68119 NE68130 
EIAJ1 REGISTERED NUMBER ' 28C5012 2SC5007 2SC422 
PACKAGE OUTLINE 00 (CHI 18 30 








SYMBOLS PARAMETERS AND CONDITIONS 


Gain Bandwidth Product at 
VcE =8 V, IC = 20 mA 
VcE=3V,IC=7mMA 


Noise Figure at VcE = 8 V, Ic = 7 mA, 
f= 1 GHz 
f = 2 GHz 
Associated Gain at Noise Figure at 
VcE =8 V, Ic = 7mAf = 1 GHz 

f = 2 GHz 


Insertion Power Gain at 

VcE = 8 V, Ic = 20 mA, f = 1 GHz 
f = 2 GHz 

Forward Current Gain2 at 

VcE =8 V, IC =20mA 

VcE=3V,IC=7mA 


ie | Collector Cutoff Current at 








Vcs = 10 V, le =0 


Emitter Cutoff Current at 
VeB=1V, Ic =0 


Output Capacitance at 
Ves = 10 V, lE=0,f=1 MHz 


Feedback Capacitance at 
VceE =3 V, le =0, f= 1 MHz 
VcE = 10 V, le = 0, f= 1 MHz 


Thermal Resistance (Junction to Ambient) 


Total Power Dissipation 


ELECTRICAL CHARACTERISTICS (ta - 25°c) 


fT 
GNF 
Cos 
CRE 


D % a. a. aa aad 
: ow ww wow 


PART NUMBER NE68133 NE68135 NE68139 
EIAJ1 REGISTERED NUMBER 2SC4094 
PACKAGE OUTLINE 


PARAMETERS AND CONDITIONS 


Gain Bandwidth Product at VCE = 8 V, IC = 20 mA 
VcE=3V,IC=7mA 


Noise Figure at VcE = 8 V, Ic = 7 mA, f = 1 GHz dB 
f= 2 GHz 
Associated Gain at Noise Figure at 
VcE = 8 V, Ic=7 mA, f = 1 GHz 
f= 2 GHz 


insertion Power Gain at 
VcE = 8 V, Ic = 20 mA, f = 1 GHz 
f= 2 GHz | 


Forward Current Gain2 at VcE= 8 V, Ic = 20 mA 
VcE=3V,IC=7mA 


Collector Cutoff Current at Vcs = 10 V, le =0 


Emitter Cutoff Current at Ve8 = 1V, Ic =0 


Output Capacitance at 
Vcs = 10 V, le=0,f=1 MHz 3 


CRES Feedbck Capacitance at VcE = 3 V, IE = 0, f = 1 MHz 
VcE = 10 V, le=0, f= 1 MHz 
Thermal Resistance (Junction to Ambient) 
Total Power Dissipation m 





Notes: 


1. Electronic Industrial Association of Japan. 
2. Pulsed (PW < 350 ms, duty cycle < 2 %) 
3. The emitter terminal should be connectred to the ground terminal of the 3 terminal capacitance bridge. 
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NE681 SERIES 





ABSOLUTE MAXIMUM RATINGS! (ta = 25°c) NE68100 
TYPICAL NOISE PARAMETERS (1a - 25°c) 


| Vceo _ | Collector to Base Voltage ag er 
(dB) | (dB) 


| UNITS _ 
VcE=8V,ic=7mA 
| mA 

°C 

°C 













> 


VcBoO 
Emitter to Base Voltage 
Pee. Collector Current 


Operating Junction 
Temperature 
Storage Temperature | ee -55 to +1503 


Notes: 
1. Operation in excess of any one of these parameters may result in 
permanent damage. NE68130 
2. TJ for NE68135 and NE68100 is 200°C. TYPICAL NOISE PARAME = D&° 
3. Maximum storage temperature for the NE68135 is TERS (TA = 25°C) 
-65 to +150°C. 


NE68119 
TYPICAL NOISE PARAMETERS (ta - 25°c) 


NFort 
wes | oy | coy [an | a] me 
VcE = 2.5 V, Ic = 0.3 mA 
[so Te [oT ors [eT 0 
| soo | 167 | 71 | 074 | 72 [| 101 | 
| tooo | 218 | 52 | o7o0 | % | o78 | 


VcE=2.5V,ic=1mA 













MN 
N 
fo) 
only 
N 





. 
, 


| elel2 
S : 
a 


: 
© 
ad 
w 
a 














° 
N 






Heer ge 


: 


o 






VcE=3V,IcC=5mA 





0.27 





“167 
360 | 45 | 067 | -135 | 0.20 
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NE681 SERIES 





NE68135 


NE68133 | 
TYPICAL NOISE PARAMETERS (11 - 25°c) 


mals 
(a8) | (4B) | MAG | ANG 
| 028 | 6 | 0. 


TYPICAL NOISE PARAMETERS (1a - 25°c) 


VcE=8V,Ic=7mA 





NE68139 
TYPICAL NOISE PARAMETERS 1a = 25°c) 





[so [120 [| 13] 078 | 47 | 128 
| soo | 145 | 83 | 
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NE681 SERIES 





TYPICAL PERFORMANCE CURVES (1a = 25°c) 


Total Power Dissipation, PT (mW) 


DC Forward Current Gain, hFe 


Noise Figure, NF (dB) 





DC POWER DERATING CURVES 


300 








‘ Se 
SeeRNDNE 
SEeRaNBN 


Ambient penaliae TA vn 





FORWARD CURRENT GAIN 
vs. COLLECTOR CURRENT 


es en ey 


1 2 3 5 7 10 20 30 50 
Collector Current, Ic (mA) 


NE68132 & NE68133 
NOISE FIGURE 
vs. COLLECTOR CURRENT 


3.0 
——+ ttt Vor =8V 


f= 1GHz 


2.5 
Et 





1 23 5 7 10 20 30 50 
Collector Current, Ic (mA) 


Collector to Base Capacitance, Cos (pF) 


Gain Bandwidth Product, ft (GHz) 


Noise Figure, NF (dB) 


COLLECTOR TO BASE CAPACITANCE 
vs. COLLECTOR TO BASE VOLTAGE 









ea 
; 
= 
= 
al 
ki 


yl 
SH —— 


S 
-_ 





1 2 3 5§ 7 10 20 
Collector to Base Voltage, Vcs (V) 


GAIN BANDWIDTH PRODUCT 
vs. COLLECTOR CURRENT 





Collector Current, Ic (mA) 


NE68100 & NE68135 
NOISE FIGURE 
vs. COLLECTOR CURRENT 


\_LOOMIe 70 
PN EET / | 
ENE 










ene A 
| [TTT Ty 








1 2 3 5 7 10 20 30 50 


Collector Current, Ic (mA) 


NE681 SERIES 
TYPICAL PERFORMANCE CURVES (ta - 25°c) 


FORWARD INSERTION GAIN FORWARD INSERTION GAIN 
AND MAXIMUM AVAILABLE GAIN AND MAXIMUM AVAILABLE GAIN 
vs. FREQUENCY vs. FREQUENCY 





PENARTH PL veces 


VcE=8V tt | NN eee 


Ic = 20 mA 






Insertion Gain, |S21E|2 (dB) 
Maximum Available Gain, MAG (dB) 
rr 


Insertion Gain, |S21E|2 (dB) 
Maximum Available Gain, MAG (dB) 
an 


CATT 





01 0203 06071 2 3 5710 OY. C2 OS 0807-4. 2s, or 
Frequency, f (GHz) Frequency, f (GHz) 
NE68132 & NE68133 NE68100 & NE68135 
INSERTION GAIN vs. INSERTION GAIN vs. 
COLLECTOR CURRENT COLLECTOR CURRENT 


veessv | UT te zee | 


\ 


Insertion Gain, |S21E|2 (dB) 
Insertion Gain, |S21E|2 (dB) 
Sa 





Collector Current, ic (mA) Collector Current, Ic (mA) 
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NE681 SERIES 
TYPICAL COMMON mel. SCATTERING PARAMETERS 











NE68100 
5100 Coordinates in Ohms 
- 50 Frequency in GHz -99° 
NE68100 (VcE = 8 V, ic=7 mA) 
VcE=8V,ic=7mA 
FREQUENCY | MAG! 
(GHz) $11 $21 $12 $22 K (dB) 
0.1 0.827 -20.8 19.513 163.9 0.012 88.3 0.964 -7 0.03 32.1 
0.2 0.809 -49.5 17.981 151 0.022 65.5 0.894 -168 0.13 29.1 
0.5 0.742 -101.1 12.631 123 0.038 42.2 0.691 -27.4 0.28 25.2 
1 0.701 -139.2 7.498 101.5 0.047 36.7 0.536 -29 0.47 22 
1.5 0.689 -156.6 5.182 90.4 0.049 33 0.483 -28.6 0.71 20.2 
2 0.686 -167.2 3.959 82 0.053 35 0.461 -29.2 0.88 18.7 
3 0.687 179.8 2.687 69.7 0.061 45.9 0.447 -33.6 1.11 14.4 
4 0.693 172.2 2.048 59.1 0.071 48.7 0.449 -40.6 1.21 11.8 
5 0.699 166.6 1.662 49.8 0.081 §3.2 0.454 -48 1.27 10 
6 0.708 162.1 1.431 41.1 0.096 57 0.473 -57.1 1.15 9.4 
7 0.717 157 1.25 31.7 0.116 56.6 0.49 -€68 0.99 10.3 
8 0.721 151.7 1.105 23.3 0.125 56.9 0.519 -76 0.97 9.5 
9 0.725 145.5 0.989 14.2 0.146 55.9 0.549 -86.4 0.83 8.3 
10 0.726 137.6 0.868 5.9 0.169 54.9 0.582 -96 0.74 7.1 
11 0.724 131.2 0.773 -2 0.179 51.9 0.621 -104.8 0.71 6.4 
12 0.722 123.6 0.673 -9.7 0.192 49 0.663 -114.1 0.69 5.4 
13 0.728 117.1 0.569 -15.8 0.206 48 0.689 -122.4 0.71 4.4 
14 0.725 112.2 0.49 -18.5 0.219 45.9 0.717 -130.2 0.76 3.5 
16 0.715 104.9 0.365 -21.4 0.243 40.4 0.762 -145 0.92 1.8 
NCE BV 1G a 0 i et 
FREQUENCY MAG! 
(GHz) $11 $21 $12 $22 K (dB) 
0.1 0.665 -47 38.13 154.1 0.011 90 0.885 -15 0.01 35.4 
0.2 0.664 -85.3 31.089 135.9 0.017 70.3 0.753 -26 0.12 32.6 
0.5 0.663 -135.8 16.975 108.9 0.025 45.4 0.504 -308 0.45 28.3 
1 0.663 -161.1 9.066 93.2 0.028 49.5 0.404 -27 0.82 25.1 
1.5 0.667 -171.7 6.113 84.9 0.036 49.6 0.377 -26.3 0.97 22.3 
2 0.669 -178.4 4.627 78.3 0.042 53.2 0.369 -26.6 1.1 18.5 
3 0.676 172.7 3.112 67.9 0.054 59.2 0.361 -31.6 1.25 14.6 
4 0.686 167.3 2.361 58.6 0.071 62.6 0.362 -38.5 1.21 12.5 
5 0.693 162.6 1.913 50.1 0.086 63.5 0.372 -45.8 1.19 10.8 
6 0.705 159 1.643 42.2 0.103 65.1 0.386 -55.5 1.08 10.3 
7 0.719 154.5 1.433 33.3 0.123 63.2 0.405 -65 0.94 10.7 
8 0.727 149.4 1.266 25.4 0.133 60.6 0.433 -74.2 0.91 9.8 
9 0.726 143.5 1.134 16.7 0.153 60.4 0.464 -84.5 0.84 8.7 
10 0.733 135.9 1.001 8.4 0.171 §7.3 0.5 -94.4 0.76 7.7 
11 0.732 129.4 0.897 0.5 0.185 53.9 0.546 -103.2 0.71 6.9 
12 0.728 122.1 0.787 -7.1 0.197 518 0.587 -112.6 0.72 6 
13 0.736 115.8 0.675 -13.4 0.212 50.3 0.624 -121 0.71 5 
14 0.73 110.7 0.584 -17.8 0.229 46.3 0.655 -128 0.75 4.1 
16 0.728 104.2 0.445 -22.2 0.252 41.7 0.717 -1428 0.8 2.5 
18 0.749 100.3 0.343 -22.2 0.276 38 0.75 -158.9 0.91 0.9 


S-Parameters include bond wires. 

BASE: Total 1 wire (s), 1 per bond pad, 0.0115 (291 jum) long each wire. 
COLLECTOR: Total 1 wire (s), 1 per bond pad, 0.0072" (182 um) long each wire. 
EMITTER: Total 2 wire (s), 1 per side, 0.015" (393 mm) long each wire. 

WIRE: 0.0007" (17.7 mm) dia., gold. 

See note on next page. 
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J50 +90° 


= 
a 







5 
y 


ww. << 
5, 
K 









0S GHz 
- j10 
-150° S -30° 
NE68119 
Coordinates in Ohms 








-J50 Frequency in GHz -90° 
NE68119 (VcE = 8 V, Ic =7 mA) 
VcE = 2.5 V, Ic=0.3 mA 
FREQUENCY MAG! 
(GHz) $11 $21 $12 $22 K (dB) 
0.05 0.995 -6.1 1.283 174.1 0.017 88.1 0.997 -1.1 0.02 18.8 
0.1 0.992 -11.9 1.081 170.4 0.027 80.9 0.995 -45 0.06 16 
0.2 0.981 -23.5 1.038 158.4 0.052 74 0.991 -9.3 0.11 13 
0.3 0.967 -35.3 1.021 149.2 0.078 65 0.989 -14.3 0.15 11.2 
0.4 0.95 -46.1 0.985 139.2 0.096 58.4 0.979 -18.2 0.2 10.1 
0.5 0.929 -57 0.952 130 0.114 52.4 0.962 -22.5 0.23 9.2 
0.6 0.915 -67 0.936 121 0.13 445 0.948 -26.4 0.3 8.6 
0.7 0.892 -77 0.888 112.7 0.144 38.5 0.937 -30.1 0.33 7.9 
0.8 0.874 -86 0.869 105 0.153 32.7 0.928 -33.9 0.36 75 
0.9 0.853 -94.5 0.808 97.2 0.16 27.3 0.916 -37.1 0.42 7 
1 0.838 -102.9 0.784 90.6 0.165 21.8 0.908 -40.5 0.45 6.8 
1.5 0.77 -139.2 0.652 61.2 0.169 1.6 0.869 -54.5 0.66 5.9 
2 0.723 -170.6 0.564 39 0.146 -12.7 0.842 -66.5 0.95 5.9 
3 0.693 132.2 0.441 9 0.085 6 0.803 -91.2 1.98 1.5 
VcE = 2.5 V, ic = 1.0 mA 
0.05 0.979 -8.4 4.317 172.8 0.016 87.7 0.99 -1.3 0.04 24.3 
0.1 0.965 -15.9 3.51 166.3 0.026 774 0.986 -7.5 0.1 21.3 
0.2 0.944 -30 3.384 155.6 0.049 719 0.971 -13 0.09 18.4 
0.3 0.915 -446 3.234 145.3 0.069 60.3 0.949 -19.4 0.15 16.7 
0.4 0.877 -57.8 3.069 134.8 0.09 54.9 0.918 -246 0.17 15.3 
0.5 0.836 -70.1 2.855 125.6 0.104 45.7 0.883 -29.1 0.25 14.4 
0.6 0.802 -81.8 2.671 116.9 0.115 40.8 0.85 -33.4 0.28 13.7 
0.7 0.77 -92.3 2.502 109 0.122 34.6 0.822 -37.2 0.33 13.1 
0.8 0.741 -102 2.341 102 0.127 29.9 0.798 -40.6 0.38 12.7 
0.9 0.714 -110.7 2.195 95.1 0.133 25.9 0.778 -43.4 0.43 12.2 
1 0.694 -118.7 2.041 89.4 0.135 21.6 0.762 -46.4 0.48 11.8 
1.5 0.616 -153.7 1.547 63.8 0.132 9.1 0.706 -58.1 0.75 10.7 
2 0.572 177.3 1.255 43.4 0.124 6.7 0.672 -68.2 1.07 8.4 
3 0.555 125.5 0.94 10.4 0.132 20.2 0.627 -89.7 1.41 47 
VcE=2.5V,ic=3mA 
0.05 0.937 -13 10.816 167.8 0.014 85.2 0.97 -5.3 0.08 28.9 
0.1 0.904 -22.9 9.618 161.4 0.023 76.5 0.955 -12 0.1 26.2 
0.2 0.839 -446 8.856 145.9 0.044 65.5 0.907 -21.5 0.16 23 
0.3 0.771 -63.4 7.858 133 0.061 55.3 083 -29.5 0.25 21.1 
0.4 0.699 -79.9 6.982 121.6 0.071 48.3 0.761 -35.9 0.32 19.9 
0.5 0.642 -93.8 6.172 112.2 0.08 42.4 0.699 -39.7 0.41 18.9 
0.6 0.598 -106 5.458 104.1 0.086 38.7 0.651 -43.3 0.48 18 
0.7 0.564 -116.4 4.898 97.3 0.089 36.7 0.613 -46 0.55 17.4 
0.8 0.534 -125.9 4.429 91.1 0.093 34 0.587 -48.2 0.62 16.8 
0.9 0.511 -134.1 4.032 85.5 0.095 33.3 0.565 -50.1 0.69 16.3 
1 0.494 -141.6 3.696 80.6 0.099 32.1 0.549 -52.3 0.74 15.7 
1.5 0.438 -172.6 2.618 59.5 0.113 29.1 0.508 -59.9 0.99 13.6 
2 0.409 162.4 2.042 41.8 0.13 28.7 0.485 -67.6 1.15 9.6 
3 0.41 117 1.474 11.1 0.187 24.2 0.448 -85.5 1.16 6.5 
Note: 


1. Gain Calculations: 


- AS21L (kay /K2- = MS _ A821 Al? -[S11]?- S221? 4 S11 S2-S21S 
MAG = teat ( \/K?-1 ) . When K<1,MAG =MSG. MSG sacs eden , A= S11 S22 - S21 S12 
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TYPICAL COMMON EMITTER SCATTERING PARAMETERS 
js0 





NE68133 
Coordinates in Ohms 





Frequency in GHz 
NE68133 {50 (VcE = 8 V, Ic=7 mA) 
VcE=8V,Iic=7mA 
FREQUENCY MAG! 
(GHz) $11 $21 $12 $22 K (dB) 

0.1 0.802 -27.1 17.578 153.8 0.023 68.7 0.918 -12.7 0.37 28.8 
0.2 0.639 -49.2 14.213 134.2 0.039 69.8 0.783 -19.9 0.46 25.6 
0.5 0.344 -83.3 7.671 105.5 0.065 67.8 0.579 -21.5 0.81 20.7 
1 0.17 -113.4 4.126 86.7 0.109 73.5 0.491 -17.7 1.01 15.2 
1.5 0.115 -144.1 2.87 75.3 0.16 748 0.454 -178 1.05 11.2 
2 0.098 -176.3 2.254 66.2 0.212 74.7 0.438 -16.9 1.04 9 
3 0.137 137.6 1.669 53.2 0.313 73.2 0.409 -21 0.99 7.3 

VcE =8 V,ic=10 mA 
0.1 0.744 -31.7 21.212 148.4 0.017 57.9 0.896 -146 0.5 31 
0.2 0.553 -54.5 16.031 127.9 0.037 69 0.737 -21.7 0.54 26.4 
0.5 0.277 -87.1 8.093 102 0.061 72.6 054 -20.9 0.88 21.2 
1 0.134 -115.8 4.284 85.3 0.109 76.3 0.461 -17 1.04 14.7 
1.5 0.092 -146.2 2.981 75.2 0.165 75.9 0.43 -16.5 1.04 11.3 
2 0.079 180 2.35 66.5 0.217 75.2 0.413 -16.8 1.03 9.3 
3 0.122 134.2 1.736 53.9 0.32 73.7 0.38 -21.3 0.99 7.3 

VcE = 8 V, iIc=20 mA 
0.1 0.594 -43.3 29.285 138.1 0.013 61.2 0.792 -19.4 0.57 33.5 
0.2 0.389 -66.3 19.28 117.5 0.035 73.1 0.614 -226 0.69 27.4 
0.5 0.175 -95.5 8.683 96.1 0.057 74 0.481 -16.5 0.98 21.8 
1 0.089 -127.5 ' 4512 82.3 0.11 79.6 0.44 -13.2 1.03 15.1 
1.5 0.064 -160.8 3.078 73.3 0.167 78.9 0.416 -13.9 1.04 11.4 
2 0.07 167 2.406 64.9 0.221 74.9 0.404 -13.8 1.02 9.5 
3 0.12 132.5 1.774 53.1 0.322 72.4 0.379 -19.4 0.98 7.4 

VcE = 8 V, Ic=30 mA 
0.1 0.557 -46.9 30.197 135.2 0.017 65.9 0.836 -17.4 0.5 32.5 
0.2 0.354 -70.7 19.196 115.1 0.029 73.4 0.664 -22.2 0.67 28.2 
0.5 0.158 -100.5 8.499 94.8 0.059 77.7 0.503 -17.7 0.95 21.6 
1 0.08 -136.1 4.363 81.7 0.111 80.7 0.455 -14.3 1.03 14.9 
1.5 0.065 -175 3.009 72.7 0.167 80.1 0.428 -14.2 1.03 11.5 
2 0.076 156 2.348 65 0.219 77.1 0.415 -14.2 1.03 9.2 
3 0.127 128.4 1.742 53 0.325 74.2 0.387 -19.7 0.98 7.3 

Note: 


1. Gain Calculations: 


maG = -S2!L (k#\/K2-1 ) . WhenK<1,MAG =MSG. MSG =-S2L = 1+1Al?-[Si1]?- [S224 S14 S9- Sar Si2 
[S19 [S12] 2 |S12Sa1| 
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+180° 
1 GHz 
-150° 
NE68135. 
Coordinates in Ohms 
Frequency in GHz 
NE68135 (VcE = V, Ic=7 mA) 
VceE = 8V, Ic=7mA 
FREQUENCY MAG! 
(GHz) $11 $21 $12 $22 K (dB) 

0.1 0.81 -23 ~ 16.36 165 0.005 152 0.96 8 -0.55 35.1 
0.5 0.61 -99 11.02 118 0.02 49 066 # -31 0.73 27.4 
1 0.51 -141 6.44 91 0.03 42 0.51 -37 1.34 19.8 
1.5 0.46 -165 4.43 76 0.04 43 0.52 = -41 1.52 16.2 
2 0.45 177 3.45 64 0.05 43 0.48 -44 1.67 13.6 
3 0.5 146 2.35 43 0.1 43 0.46 -60 1.15 11.4 
4 0.53 124 1.82 23 0.13 40 0.45 -78 1.1 9.5 
5 0.55 105 1.47 5 0.16 36 0.48 -94 1.03 8.6 

VcE =8V,Ic=10mA___esSSFSFFFsFSSSSSSSSSSSSFFSSSSSSSSSSSSSSSSSSFSSSS nn - 
0.1 0.75 -27 20.42 162 0.004 153 096 -10 -0.46 37.1 
0.5 0.56 -109 12.44 114 0.01 51 0.6 -33 1.63 26.3 
1 0.48 -149 7 89 0.02 46 0.47 + -37 2.04 19.6 
1.5 0.44 -171 4.78 75 0.04 48 0.48 -40 1.53 16.5 
2 0.43 171 3.71 63 0.05 47 0.44 -44 1.68 13.9 
3 0.47 143 2.52 43 0.1 48 0.42 #-59 1.2 11.3 
4 0.51 122 1.95 24 0.13 43 0.42 -78 1.13 9.6 
5 0.53 104 1.57 6 0.17 36 0.43 -95 1.04 8.4 

Vce = 8 V, Ic = 20 MA___SSFSFSSFSFSFFSFSSSSSSSSSSSSSSFFFFFSFSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSeeeS Tn $$$ 
0.1 0.65 -37 28.32 157 0.006 154 093 -13 -0.29 36.7 
0.5 0.49 -127 14.25 107 0.01 56 0.52 -34 1.81 26.3 
1 0.44 -161 7.66 86 0.01 56 0.41 -36 4.25 19.6 
1.5 0.42 -180 5.15 73 0.03 56 0.43 -39 2.07 16.5 
2 0.41 164 3.99 61 0.05 54 0.4 -42 1.69 14.2 
3 0.46 138 2.7 42 0.11 51 0.38 -58 1.11 11.9 
4 0.5 118 2.07 24 0.14 44 0.39 -77 1.07 10.1 
5 0.53 101 1.68 7 0.17 37 0.41 -93 1.01 9.3 

Vce = 8 V, Ic = 30 MA__SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSeSeeeeeeeeeeeeee 
0.1 0.6 -44 31.85 154 0.004 153 0.91 -14 -0.05 39 
0.5 0.47 -137 14.38 104 0.007 62 0.49 # -31 2.78 25.8 
1 0.45 -167 76 84 0.01 61 0.41 -33 4.22 19.6 
1.5 0.43 176 5.09 72 0.03 59 0.43 -37 2.07 16.4 
2 0.42 161 3.94 61 0.05 57 0.41 -41 1.67 14.2 
2.5 0.46 146 3.12 52 0.09 56 0.39 -49 1.15 13 
3 0.48 137 2.67 42 0.11 54 0.39 -58 1.08 12.1 
3.5 0.49 126 2.29 31 0.12 49 0.39 -66 1.13 10.6 
4 0.51 117 2.05 24 0.14 46 0.4 -76 1.05 10.3 
45 0.52 108 1.8 17 0.16 44 0.4 -84 1.04 9.3 
5 0.53 100 1.66 7 0.17 39 0.41 -93 1.03 8.8 

Note: 


1. Gain Calculations: 


- JS21L (k +/K2-1 ) . When Ks 1, MAG = MSG. msa = 122tL k= +11? -[Si1]?- [S22]? 4 S14 Soo - Sar Si2 
wae \S12| ( ) [S12] 2 |S12Sae1| 
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TYPICAL COMMON EMITTER SCATTERING PARAMETERS 


VcE = 2.5 V, ic=0.3mA 


FREQUENCY MAG! 
(GHz) $11 $21 $12 $22 K (dB) 
0.05 0.996 -3.4 1.089 175.2 0.014 83.2 0.995 -1.1 0.13 18.9 
0.1 0.995 -11.4 1.079 173.1 0.027 80.3 0.993 -2.7 0.06 16 
0.2 0.99 -20.3 1.071 161.9 0.05 74.5 0.989 -5.7 0.16 13.3 
0.3 0.973 -30.7 1.032 153.6 0.075 68.7 0.985 -8.7 0.19 11.4 
0.4 0.953 -41.2 0.993 145.9 0.098 64.3 0.976 -11.4 0.19 10.1 
0.5 0.931 -50.3 0.991 137.2 0.122 59.3 0.965 -13.8 0.25 9.1 
0.6 0.909 -60.5 1.008 129.9 0.138 53.5 0.949 -16.4 0.28 8.6 
0.8 0.862 -79.9 0.908 114.3 0.167 42.7 0.918 -21 0.37 7.4 
1 0.819 -98.5 0.871 101.2 0.184 33.4 0.888 -25 0.45 6.8 
1.5 0.744 -140 0.729 72.2 0.192 14.1 0.828 -35.2 0.66 5.8 
2 0.732 -173 0.632 51.7 0.155 3.4 0.802 -46.3 0.85 6.1 
3 0.762 142.1 0.438 28.5 0.089 38.4 0.77 = -76.7 1.62 2.3 
Vee = 2.5 V, ic = 1.0mA ———___--_ 
0.05 0.985 68 3.763 175.3 0.016 86.4 0.989 -28 0.01 23.7 
0.1 0.971 -14.8 3.648 171 0.029 82.4 0.98 -48 0.01 21 
0.2 0.942 -27.5 3.497 159.1 0.05 74.3 0.963 -9.5 0.1 18.4 
0.3 0.914 -40.4 3.346 149.4 0.07 65.4 0.946 -13.9 0.17 16.8 
0.4 0.876 -53.8 3.184 140.6 0.092 58.7 0.916 -17.8 0.2 15.4 
0.5 0.828 -65.2 3.043 131.8 0.106 53.8 0.884 -20.9 0.25 14.6 
0.6 0.79 -76.9 2.88 124.1 0.119 47.7 0.845 -24.1 0.3 13.8 
0.8 0.715 -98.4 2.516 109.8 0.137 38.9 0.778 -28.6 0.4 12.6 
1 0.663 -117.6 2.237 98.4 0.145 32.3 0.726 -31.9 0.49 11.9 
1.5 0.596 -157.8 1.686 74.8 0.145 23.5 0.631 -39.8 0.75 10.7 
2 0.6 173.8 1.346 56.9 0.13 24.6 0.583 -48.9 — 1.04 8.9 
3 0.66 136.9 0.941 30.9 0.144 47.4 0.538 -75.9 1.21 5.4 
VcE=2.5V,ic=3mA 
0.05 0.916 -10.7 10.426 172.1 0.015 84.7 0.975 -46 0.07 28.4 
0.1 0.895 -23.5 9.954 164.8 0.027 79 0.972 -96 0.05 25.7 
0.2 0.829 -42 9.011 148.6 0.046 67.6 0.91 -18.1 0.19 22.9 
0.3 0.755 -60.3 8.067 136.2 0.061 57.7 0.826 -24.5 0.29 21.2 
0.4 0.694 -76.4 7.165 125.8 0.074 52.4 0.754 -29.3 0.35 19.9 
0.5 0.619 -90 6.329 117.1 0.083 49.8 069 -32.3 0.43 18.8 
0.6 0.574 -103 5.66 109.8 0.089 46.7 0.634 -34.4 0.5 18 
0.8 0.5 -125 4.558 97.8 0.099 43.3 0.552 -37.1 0.65 16.6 
1 0.47 -143.4 3.815 88.7 0.106 42 0.496 -38.6 0.77 15.6 
1.5 0.453 -178.4 2.684 70.7 0.123 43.6 0.412 -43.3 0.99 13.4 
2 0.481 159.4 2.078 56.4 0.141 47.3 0.362 -51.3 1.11 9.7 
3 0.567 130.6 1.442 34.1 0.197 49.7 0.302 -78.6 1.08 6.9 
VcE=8V,Ic=7mA Eee 
0.1 0.764 -28 17.806 156 0.002 53 0.944 -12 0.91 39.5 
0.2 0.675 -55 15.233 138 0.008 70 0.855 -19 0.54 32.8 
0.3 0.569 -76 12.659 126 0.018 61 0.734 -22 0.69 28.5 
0.4 0.481 -94 10.62 116 0.025 59 0.698 -25 0.74 26.3 
0.5 0.432 -110 8.886 107 0.035 59 0.602 -24 0.86 24 
0.6 0.398 -120 7.696 102 0.043 58 0.589 -24 0.86 22.5 
0.7 0.374 -133 6.888 97 0.046 59 053 -26 0.99 21.8 
0.8 0.354 -141 6.073 93 0.056 59 0.522 -25 0.97 20.4 
0.9 0.339 -152 5.422 88 0.055 60 0.493 -28 1.13 17.7 
1 0.332 -159 4.963 85 0.066 61 0.493 -25 1.05 17.4 
1.1 0.333 -166 4.576 81 0.069 62 0.488 -28 1.08 16.5 
1.2 0.343 -174 4.264 78 0.076 62 0.457 -27 1.09 15.7 
1.3 0.332 180 3.912 76 0.08 63 0.467 -29 1.12 14.8 
1.4 0.343 173 3.656 73 0.089 63 0.449 -29 1.09 14.3 
1.5 0.348 171 3.433 71 0.098 66 0.447 -29 1.06 13.9 
2 0.414 150 2.656 56 0.129 60 0.388 -40 1.04 11.9 
3 0.502 126 1.829 38 0.192 60 0.323 -63 1 9.8 
4 0.595 110 1.426 17 0.256 50 0.302 -95 0.88 75 
5 0.65 97 1.119 1 0.317 44 0.343 -126 0.83 5.5 


Note: 
1. Gain Calculations: 


2 2 
MAG = el (Kt\/K?-1 ) . When K<1,MAG=MSG. MSG = IS2tL x = 1+1Al®- [S11]? - [S22]? _ 14 59 So Sp 


[S12] 2 |S12Sa1| 
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OUTLINE DIMENSIONS (units in mm) 


NE68000 (CHIP) 
(Chip Thickness: 160 pm) 


PACKAGE OUTLINE 18 
RECOMMENDED P.C.B. LAYOUT 


0.6 
1.7 
4*9.49 PIN CONNECTIONS 
Se 1. Collector wn 









mar 
+ 

2. Emitter 

3. Base 


0.9 0.1 4. Emitter 


PACKAGE OUTLINE 19 
RECOMMENDED P.C.B. LAYOUT 










PIN CONNECTIONS 

1. Emitter 

2. Base 

i a 3. Collector me 
0.75 + 0.05 
0.6 
_t 
fo to 0.1 fo. 15'0.05 
PACKAGE OUTLINE 30 PACKAGE OUTLINE 30 
2.120.2 RECOMMENDED P.C.B. LAYOUT 
Jo1.25 £.0.1-0f 
2020.2 r an a 
3 0.05 
“F (ALL LEADS) 
PIN CONNECTIONS 
0.15 1. Emitter 
es 2. Base 
ooso1 * 3. Collector 
i 
40.10 
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OUTLINE DIMENSIONS (units in mm) 











PACKAGE OUTLINE 33 PACKAGE OUTLINE 33 
(SOT-23) RECOMMENDED P.C.B. LAYOUT 
222 
9+0.2| 0.95 
29+0.2 tb | .0.10 
19 3 —¥ wut eaps) 
e189 0.85.45 
PIN CONNECTIONS 
a EEE: 1. Emitter 
tT / 2. Base 
ee Vs 3. Collector 0.8 
_t_ 
| 0.10 
Oto 0.1 0.16", on 
PACKAGE OUTLINE 35 
(MICRO-X) 
tt ane 
ALL LEADS 

PIN CONNECTIONS 

1.Collector 

2. Emitter 
3. Base 
4. Emitter 

8 MAX 
PACKAGE OUTLINE 39 
RECOMMENDED P.C.B. LAYOUT 
(LEADS 2, 3, 4) 

PIN CONNECTIONS 

1.Collector 

2. Emitter 





0 t0 0.1 
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NEC 


SURFACE MOUNT NPN SILICON | NE685 
HIGH FREQUENCY TRANSISTOR | SERIES 








FEATURES 


LOW COST 

¢ SMALL AND ULTRA SMALL SIZE PACKAGES 

¢ LOW VOLTAGE/LOW CURRENT OPERATION 
HIGH GAIN BANDWIDTH PRODUCT: ft of 12 GHz 
NOISE FIGURES OF 1.5 dB AT 2.0 GHZ 

« FIVE PACKAGE STYLES OFFERED 

¢ AVAILABLE IN TAPE & REEL 


DESCRIPTION 


NEC's new family of high frequency, low cost, surface mount 
devices are well suited for portable wireless communications 
and cellular radio applications. The small package size allows 
for higher ft's. 
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The NE685 series of high ft (12 GHz) devices is suitable for 
very low voltage/low current, low noise applications. These 
products are ideal for VHF, UHF, CATV, and cellular radio 
applications where low cost, high gain, low voltage, and low 
current are prime concerns. 


ELECTRICAL CHARACTERISTICS (ta =2 


PART NUMBER’ NE68518 NE68539 
EIAJ2 REGISTERED NUMBER 2SC4957 
PACKAGE OUTLINE 


5°C) 





Insertion Power Gain at 


VcE = 3V, Ic =10 mA, f = 2.0 GHz 


Emitter Cutoff Current 
at VeB=1V,IC=OmA 


Feedback Capacitance at 
Vcs =3 V, le = 0 mA, f = 1 MHz 


Notes: 

1. Precaution: Devices are ESD sensitive. Use proper handling procedures. 

2. Electronic Industrial Association of Japan. 

3. Pulsed measurement, PW<350 ps, duty cycle <2%. 

4. The emitter terminal should be connected to the ground terminal of the 3 terminal capacitance bridge. 
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NE685 SERIES 









-65 to +150 


-65 to +150 


|_NEsss33 | _NE68539 





VceE = 0.5 V, Ic = 0.5 mA 


NE68530 TYPICAL NOISE PARAMETERS 


NE68519 NE68530 
-65 to +150 -65 to +150 





NE68518 





® 
@!| *& 
my 8 
§|5|& 
[+ S| > 2 
ui! I S| '5| 3 a| 5 
Sle] 2/2/51 8/ 3| § 
2| B| 8] | 8/8) 2/3 
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B/G] 5| 5/2] 5/55 
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8| 8) 5/8) 3/2 Sa Bas 


VcE = 2.5 V, ic = 0.3 mA 





NE68519 TYPICAL NOISE PARAMETERS 





(Vor = 2.5V, Ic = 3.0 


SYMBOLS 
VcBo 
VCEO 
VEBO 
TJ 
TSTG 
1. Operation in excess of any one of these parameters may result in permanent damage. 


ABSOLUTE MAXIMUM RATINGS! (ta = 25°c) 
NE68539 TYPICAL NOISE PARAMETERS 


t 
3/3 lak 
> 


Notes: 
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NE685 SERIES 
TYPICAL PERFORMANCE CURVES (1a = 25°c) 


NE68518, NE68530 NE68519 
D.C. POWER DERATING CURVE D.C. POWER DERATING CURVE 





EXT 
BeRNUA 
COON 


100 114 150 


Total Power Dissipation, PT (mW) 
Total Power Dissipation, PT (mW) 





| 0 50 100 114 150 
Ambient Temperature, TA (C°) Ambient Temperature, TA (C°) 








NE68533, NE68539 INSERTION GAIN vs. 
D.C. POWER DERATING CURVE COLLECTOR CURRENT 
12 
= —_— 10 
= g 
a oo 
¢ od : 
: 3 
Es € 6 
2 ‘@ 
fa) oO 
— ¢€ 
© Ke) 4 
é 5 
= e 
8 = 2 
- 
0 
1 2 5 10 20 50 
Ambient Temperature, TA (°C) Collector Current, Ic (mA) 


FORWARD INSERTION GAIN 
NOISE FIGURE AND MAXIMUM AVAILABLE GAIN 
vs. COLLECTOR CURRENT vs. FREQUENCY 


Noise Figure, NF (dB) 
Insertion Gain, |S21€|2 (dB) 
Maximum Available Gain, MAG (dB) 





Collector Current, Ic (mA) Frequency, f (GHz) 
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NE685 SERIES 
OUTLINE DIMENSIONS! (units in mm 





PACKAGE OUTLINE 18 OUTLINE 18 
RECOMMENDED P.C.B. LAYOUT 


2.1202 















49 0.6 
(LEADS 2, 3, 4) 
3 4 
0.8 
1.7 
0.15 
5 es maa 
0.9 20.1 7 
ie rata 
; to 0.1 ~ fossts.08 
LEAD CONNECTIONS 
1. Emitter 
2. Base 
3. Collector 
4. Emitter T83 is the Part Number Identifier 
PACKAGE OUTLINE 19 OUTLINE 19 
ae RECOMMENDED P.C.B. LAYOUT 
jo 0.80.1 of 
; —., ed 
“TT LEAD 3 ONLY 
0.754 oe 0.6 
0.6 
_t_ 
a 0.1 fo 15°05 
LEAD CONNECTIONS 
1. Emitter 
2. Base 
3. Collector T83 is the Part Number Identifier 
PACKAGE OUTLINE 30 OUTLINE 30 
RECOMMENDED P.C.B. LAYOUT 
0.15 
0.92 0.1 7 
om ie 
fo to 0.1 ~ Youste.8 
LEAD CONNECTIONS 
1. Emitter 
2. Base 
3. Collector T83 is the Part Number Identifier 
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OUTLINE DIMENSIONS! (Units in mm 


PACKAGE OUTLINE 33 
(SOT-23) 
er O3 
2.9 + 0.2 | 0.95 ge (0010 
4 0.05 
1.9 3) ¥ ALteAps) 
le-15'91 0.86 0.15 
1.1 t0 r, | 
0.8 
oo 
fo to 0.1 he 10 
LEAD CONNECTIONS 
1. Emitter 
2. Base 
3. Collector T83 is the Part Number Identifier 
PACKAGE OUTLINE 39 
(SOT-143) 
28°03 







+0.10 
0.4 -0.05 
(LEADS 2, 3, 4) 





0 to 0.1 


LEAD CONNECTIONS 
1. Emitter 


2. Base 
3. Collector 
4. Emitter T83 is the Part Number Identifier 
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NE685 SERIES 





OUTLINE 33 
RECOMMENDED P.C.B. LAYOUT 
1.9 





OUTLINE 39 
RECOMMENDED P.C.B. LAYOUT 







1.0 
4 
1.0 
2.4 
mane 
AVA VAVAS 
ORDERING INFORMATION 


PART NUMBER 


NE68518-T1, T2 3K/REEL 
NE68519-T1 3K/REEL 


NE68530-T1,T2 3K/REEL 
NE68533-TIB, T2B 3K/REEL 
NE68539-T1, T2 





Note: 
1. Lead material: Cu 
Lead plating: PbSn 








NEC 


NPN SILICON GENERAL | NE734 
PURPOSE TRANSISTOR | SERIES 





FEATURES 


¢ LOW NOISE FIGURE: < 3 GB at 500 MHz 
¢ HIGH GAIN: 15 dB at 500 MHz 


¢ HIGH GAIN BANDWIDTH PRODUCT: 2 GHz 
(3 GHz for the NE73435) 


¢ SMALL COLLECTOR CAPACITANCE: 1 pF 
¢ DUAL CHIP CONFIGURATIONS 


¢ HIGH RELIABILITY METALLIZATION 
00 (CHIP) 12 (TO-72) 


SF 
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DESCRIPTION 





The NE734 series of NPN silicon general purpose UHF 
transistors provide the designer with a wide selection of 
reliable transistors for high speed logic and wide-band low 
noise amplifier applications. The series uses NEC's highly 
reliable platinum-silicide, titanium, platinum, and gold metal- 
lization system to assure uniform performance and reliability. 
Besides the chip form (NE73400) several package styles are 
available. While the series is designed for industrial applica- 
tions, the NE734 is also available in screening levels through 


space grade. The NE73432 is packaged in the popular TO-92 | L_ 
plastic package. The NE73433 is in the plastic Mini-Mold 
package designed for high-speed automated assembly op- 


erations for large volume hybrid ICs. For hybrid MIC applica- 
tions requiring more performance, the NE73435 is recom- 
mended. This device is packaged in the economical metal- 
ceramic, hermetic Micro-X package. 


33 (SOT 23STYLE) 39 (SOT 143 STYLE) 


pe < 


32 (TO-92) 35 (MICRO-X) 
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NE734 SERIES 





ELECTRICAL CHARACTERISTICS (1 - 25°c) 


PART NUMBER © | | 
EIAJ' REGISTERED NUMBER 2SC4A185 
PACKAGE OUTLINE 00(CHIP 16 30 


PARAMETERS AND CONDITIONS 


Gain Bandwidth Product at , 
VcE = 10 V, IC =10 mA 
VcE=10V,Ic=5mA 


Minimum Noise Figure? at 
VcE = 10 V, Ic = 3mA, f = 0.5 GHz 
VceE = 10 V, Ic = 5 mA, f = 0.9GHz 


Maximum Available Gain at 

VcE = 10 V, Ic = 10 mA, f = 0.5 GHz dB 
dB 
dB 
dB 











LS 









f= 1 GHz 

Insertion Power Gain at VcE = 10 V, Ic = 10 mA, 
f = 0.5 GHz 

f= 1 GHz 


Forward Current Gain Ratio at 
VcE=10V,Ic=10mA 
VcE=10V,Ic=5mA 


Collector Cutoff Current at Vcs = 15 V, le =0 

Emitter Cutoff Current at Ves = 2 V, Ic =0 

Ccs Collector to Base Capacitance‘ at = 
VcB = 10 V, Ic =O mA, f = 1 MHz 

PT Total Power Dissipation imW 

Thermal Resistance (Junction to Case) 


g) 
o 














PART NUMBER 
EIAJ’ REGISTERED NUMBER 
PACKAGE OUTLINE 









33 35 


39 
Min [TyP| Max |Min | TvP| MAX | Min | TP | MAX | MIN | TYP | MAX 











Gain Bandwidth Product at 
VcE=10V,Ic=10mA 
VcE=10V,Ic=5mA 


Minimum Noise Figure2at 
VcE = 10 V, Ic = 3mA, f = 0.5 GHz 
VcE = 10 V, ic = 5 mA, f = 0.9GHz 


Maximum Available Gain at 
VcE = 10 V, Ic = 10 mA,f = 0.5 GHz 
f= 1 GHz 


ae 
dB 
insertion Power Gain at VCE = 10 V, Ic = 10 mA, 
f = 0.5 GHz dB 
f = 1 GHz dB 
| ics | [pA 
| _leBo_ 























Forward Current Gain Ratio at 
VcE = 10 V, Ic =10mA 
VcE=10V, Ic=5mA 


CcB Collector to Base Capacitance‘ at 

Vcs = 10 V, Ic =O mA, f = 1 MHz 

Total Power Dissipation mW 
Thermal. Resistance (Junction to Ambient 


Notes: : 

1. Electronic Industrial Association of Japan. 

2. Input and output are tuned for optimum noise figures. 
3. Maximum Available Gain (MAG) is calculated 


2 2 
MAG = IS2!L (kK i\/K2-1 ) . WhenK<1,MAG =MSG. MSG = S2tL = 1+1Al’-JSt]?- Sz" 4 - S11 Soe - Sar S12 
[S12] |S12| 2 |S12Sa1| 
4. CCB measurement employs a three-terminal capacitance bridge incorporating a guard circuit. The emitter terminal shall be connected to the 
guard terminal. 


—_ 
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NE734 SERIES 





ABSOLUTE MAXIMUM RATINGS} (ta - 25°c) NE73435 
TYPICAL NOISE PARAMETERS (1a = 25°c) 









SYMBOLS PARAMETERS 





[UNITS | RATINGS _ 
Collectorto Base Voltage | Vv | 30 | 
| Vee _| Collector to Emitter Voltage | vi | 14 
[veoo [Emitorto Beso Vonage | v | 3 
[te | CollectorGurrent «| ~mA (| 50 
[Ts [dunction Temperature [| °c | 200 
510 +2008 
Notes: 
1. Operation in excess of any one of these parameters may result in 

permanent damage. 


2. Maximum Junction Temperature for the NE73430, NE73432, 
NE73433 and NE73439 is 150°C. 

3. Maximum Storage Temperature for the NE73430, NE73432, 
NE73433, NE73435 Grade D and the NE73439 is 150°C. 





TYPICAL PERFORMANCE CURVES (ta =25°c) 


DC POWER DERATING CURVES 


NE73433 
DC POWER DERATING CURVES 










. Mounted On Al203 Substrate 
(32x21x10mm) And Encapsulated 
In Epoxy Resin (RTH (J-A) = 267°C/W 

































© Coorrrre E 
E E 400 2. Mounted On Al2O3 Substrate 
7 NE73416, NE73440 & (18x29x0.8mm) RTH (J-A) = 370°C/W 
5 = =e = 3. prore! lg Substrate 
‘ . H (J-A) = 490°C/W 
:. NNO i. Fase acm 
3 PONS NE73412 % 
8 2 
3 3 100 
Fy 8 
E 
0 
0 50 100 150 200 0 50 100 150 200 
Ambient Temperature, TA (°C) Ambient Temperature, TA (°C) 
SATURATION VOLTAGE vs. 
COLLECTOR TO BASE CAPACITANCE COLLECTOR CURRENT 
Ta Ic : 
2 7 T_T f = 1 MHz S. 
mo «5 mane! al S 1 
8 ee oo 
> 5g ELT TT fC EzS 07 esis eat . 
g ; mh 53 oe tie ot t+ 
s SS peaseecscoen E52 os a | 
i ERR o32 COM Cn 
co St 25. TMM UMA 
gos FE Be ot ee 
2 ,, [Nemazesciam) TTT I | § 25007 FRE RHEE att verisane 
5 NE73416 (28C 1733) ine D9 005 Pt et | T | 
8 02 8 oT nr 
ee (Conn Coni Or 
So ooo LLL UI TET | Ty 
0.102 oF 1 23 5 10 2030 0.102 O05 1 2 5 10 20 50 
Collector to Base Voltage, Vcs (V) | Collector Current, Ic (mA) 
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TYPICAL PERFORMANCE CURVES (ta = 25°c) 


Noise Figure, NF (dB) Gain Bandwidth Product, fr (GHz) 


Gain, (dB) 








GAIN BANDWIDTH PRODUCT 
vs. COLLECTOR CURRENT 


Cs —} 4 BOG 8G EE Gl 
5 a GG OW Re 
4 TH N373412 TO 33 + 
7 : — 


57 10 2 30 
Collector Current, Ic (mA) 


0.50.7 1 


NE73412, NE73433 
NOISE FIGURE vs. 
COLLECTOR CURRENT 


ay, 


VcE = 10 V, f = 500 MHz d 


on 
ae 
AZ | 
NETL -_— 


Fegeng f = 200 MHz 










2 ee ee ee ae 2.4 ee es eee 
ae ee es ee . ee” 
—\—_\—_Tt7 ZF 


e NX 
4+ tA 
So ea oe 









0.5 0.7 1 23 57 10 20 30 50 
Collector Current, Ic (mA) 


NE73412, NE73432E 
GAIN vs. FREQUENCY 


VcE = 10V 
IC = 30 mA 


Frequency, f (GHz) 
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DC Forward Current Gain, hFe 


Noise Figure, NF (dB) 


Gain, (dB) 


32 


NE734 SERIES 


DC CURRENT GAIN 
vs. COLLECTOR CURRENT 








ee ke ee 
Es a ee ee ee ee 
ES EE eee ees eee eee 
|_| _)_ 1 


0.5 0.7 1 2 3 


5 7 10 
Collector Current, Ic (mA) 


20 30 50 


NE73432, NE73435 
NOISE FIGURE vs. 
COLLECTOR CURRENT 


TM. 
Cre 
ama 
IZ 
We 
















050-7 1 Coldeto? Cufrent, IG (map % © 


NE73435 
GAIN vs. FREQUENCY 


anil 
NOH 


VcE=10V 
Ic = 30 mA 





0.1 02 03 05 0.7 1 2 3 5 
Frequency, f (GHz) 





NE734 SERIES 





TYPICAL COMMON EMITTER SCATTERING PARAMETERS 
j60 









0 #160° 0° 
0.1 GHz 
-{10 “#250 ~30° 
NE73412 
Coordinates in Ohms 
Frequency in GHz 
NE73412 “50 (VCE = 10 V, IC = 20 mA) “00° 
VCE =10V,IC=5mA 
FREQUENCY $1i_ —___$21 $12 $22 K MAG: 
(MHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) 
50 0.843 -18 11.367 160.6 0.013 77.7 0.961 -9 0.22 29.4 
100 0.762 -36.2 10.158 145 0.025 71 0.904 -149 0.31 26.1 
200 0.576 -65.5 7.898 122 0.042 64.1 0.776 -21.6 0.54 22.7 
400 0.377 -99.1 4.802 97.1 0.063 65.4 0.682 -27.2 0.83 18.8 
600 0.31 -121.1 3.358 82.4 0.086 65.7 0.648 -33.7 0.94 15.9 
800 0.28 -135.4 2.578 718 0.106 67.6 0.641 -40.7 1 13.9 
1000 0.269 -147.3 2.074 62.5 0.125 68.2 0.64 -48.8 1.04 11 
1200 0.254 -158.4 1.721 54.5 0.144 67.9 0.641 -57.8 1.08 9 
1400 0.247 -167.1 1.439 46.6 0.158 67.4 0.636 -67.8 1.19 7 
1600 0.237 -176.2 1.181 41.5 0.168 68.4 0.617 -79.1 1.43 46 
VcE = 10 V, ic=10 mA 
50 0.726 -25.1 18.263 153.3 0.012 76.9 0.925 -11.5 0.3 31.8 
100 0.599 -48.1 14.893 133.9 0.022 69.7 0.831 -17.2 0.48 28.3 
200 0.404 -76.9 9.749 111.3 0.037 67.3 0.7 -21.3 0.74 24.2 
400 0.272 -105.4 5.34 91.2 0.06 71.7 0.637 -25.1 0.95 19.5 
600 0.241 -125.6 3.661 78.7 0.086 70.8 0.612 -31.7 1 16.3 
800 0.23 -138.7 2.781 69.2 0.11 71.1 0612 -386 1.02 13.2 
1000 0.231 -149.8 2.229 60.3 0.131 70.3 0.615 -46.7 1.03 11.2 
1200 0.224 -159.9 1.845 52.6 0.15 69.2 0617 -55.8 1.07 9.3 
1400 0.22 -168.3 1.539 448 0.165 67.8 0.614 -65.7 1.16 7.3 
1600 0.21 -177.1 1.264 40.2 0.176 67.3 0.602 -76.9 1.35 5 
VceE = 10 V, ic=20 mA 
50 0.585 -34.3 24.773 145 0.011 74.1 0.882 -13.5 0.43 33.5 
100 0.441 -60.7 17.843 124 0.02 70.4 0.767 = -17.7 0.63 29.5 
200 0.296 -89.3 10.384 104.4 0.033 71.1 0.656 -19.7 0.88 25 
400 0.225 -116.9 5.447 87.2 0.059 74.9 0618 -23.5 1 19.7 
600 0.22 -136 3.685 75.7 0.085 73 0.602 = -30 1.03 15.3 
800 0.225 -148 2.792 66.6 0.109 73.3 0.6 -37.2 1.04 12.9 
1000 0.234 -159.1 2.239 58.3 0.129 72.4 0.605 -458 1.05 11 
1200 0.23 -170.2 1.838 50.9 0.15 71 0.614 # -55.1 1.07 9.3 
1400 0.228 -178.4 1.54 43.5 0.165 69.7 0612  -648 1.15 7.4 
1600 0.219 172.3 1.261 38.7 0.179 69.1 0.597 -76.4 1.34 § 
VcE = 10 V, ic=30 mA 
50 0.5 -42.1 26.236 139.8 0.01 75 0.859 -13.8 0.5 34.2 
100 0.369 -71.1 17.626 119 0.018 70.2 0.747 -16.3 0.73 29.9 
200 0.261 -101.5 9.845 101.1 0.032 72.2 0.658 # -17.7 0.93 24.9 
400 0.226 -129 5.088 85 0.057 76 0.633 -22.1 1.03 18.4 
600 0.236 -147 3.447 73.9 0.082 74.4 0.619 -29.1 1.05 14.9 
800 0.248 -158.7 2.596 65.2 0.105 748 0.623 -37.2 1.05 12.6 
900 0.252 -164.3 2.303 61 0.116 74.4 0.626 # -41.7 1.05 11.6 
1000 0.26 -169.1 2.079 56.7 0.126 14.4 0.629 -46.1 1.05 10.8 
1100 0.261 -174.4 1.887 52.7 0.137 73.9 0.63 -50.6 1.05 10 
1200 0.258 179.8 1.705 49.5 0.148 73.8 0.632 -553 1.07 9 
1300 0.26 175.2 1.555 45.9 0.157 73.5 0.631 -60.5 1.11 79 
1400 0.257 170.8 1.423 42.1 0.165 72.7 0.627 -65.9 1.17 6.9 
1500 0.252 165.8 1.295 39.8 0.175 726 0.621 -71.6 1.23 5.8 
1600 0.252 160.5 1.177 38 0.181 72.7 0.609 -776 1.35 46 
See note on last page. 
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NE734 SERIES 





TYPICAL COMMON er SCATTERING PARAMETERS 


+150° +30° 








0 2 180° = O° 
Cha nasth 
- S11 05 GHz 
-150° -30° 
NE73416 
Coordinates in Ohms 
-J50 Frequency in GHz ~30° 
NE73416 (VcE = 10 V, Ic = 20 mA) 
VcE=10V,Iic=3mA 
FREQUENCY 
$11 $21 $12 $22 MAG! 
(MHz) MAG ANG MAG ANG MAG ANG MAG ANG K (dB) 
50 0.91 -14.1 7.512 163.5 0.017 80.2 0.971 -7.9 0.17 26.5 
100 0.842 -28.4 6.878 149 0.035 73.8 0.928 -13.8 0.27 22.9 
200 0.661 -53.7 5.767 126.9 0.059 65.3 0.806 -218 0.48 19.9 
300 0.492 -73.5 4.689 109.8 0.076 63.1 0.725 -25.6 0.67 17.9 
400 0.372 -87.8 3.842 98.7 0.09 64.4 0.687 -27.7 0.79 16.3 
500 0.293 -104.4 3.274 88.8 0.108 62.8 0.652 -31.4 0.86 14.8 
600 0.238 -116.8 2.778 81.5 0.121 64 0.634 -33.7 0.94 13.6 
700 0.193 -131 2.443 75.3 0.137 64.9 0.619 -36.5 0.98 12.5 
800 0.165 -147.4 2.179 69.6 0.152 65.8 0.607 -39.9 1.01 11 
900 0.152 -165.8 1.953 64.2 0.168 65.4 0.597 -43.8 1.04 9.4 
1000 0.15 175.6 1.794 59.1 0.185 65.9 0.586 -47.4 1.05 8.5 
1200 0.168 141.9 1.528 50.8 0.22 65.3 0.563 -55.3 1.07 6.8 
1400 0.215 118.4 1.324 43.3 0.255 64 0.533 -64.7 1.11 5.1 
1600 0.277 99.8 1.154 38.4 0.296 62 0.496 -74.5 1.15 3.6 
VcE = 10 V,ic=10mA | 
50 0.744 -25.8 17.66 150.7 0.016 773 0.908 -12.8 0.32 30.4 
100 0.573 -47.3 13.874 129.5 0.028 71.2 0.795 -18.2 0.54 27 
200 0.34 -70.1 8.609 106.8 0.048 71 0.663 -21 0.81 22.5 
300 0.233 -82.5 6.021 94.8 0.066 72.4 0.616 -22.6 0.93 19.6 
400 0.172 -91.9 4621 87.5 0.084 74.4 0.602 -23.9 0.98 17.4 
500 0.136 -111.2 3.799 80.3 0.105 716 0.578 -27.6 0.99 15.6 
600 0.107 -123.4 3.193 75 0.123 72 0.568 -29.7 1.02 13.3 
700 0.088 -143.8 2.775 70.2 0.142 716 0.56 -32.7 1.02 12 
800 0.083 -166.9 2.459 65.5 0.16 71.1 0.552 -36.1 1.03 10.8 
900 0.087 168.7 2.203 60.9 0.179 70 0.544 -40.1 1.04 9.7 
1000 0.104 151.8 2.012 56.5 0.197 69.3 0.535 -43.9 1.04 8.9 
1200 0.148 123.3 1.711 49.1 0.235 67.2 0.514 -51.6 1.04 7.4 
1400 0.204 106.2 1.487 42.2 0.271 64.7 0.486 -60.6 1.06 5.9 
1600 0.266 90.7 1.298 36.8 0.314 61.8 0.451 -69.9 1.09 43 
VcE = 10 V, ic=20 mA 7 
50 0.606 -34.9 22.847 141.5 0.014 76.1 086 -148 0.44 32.1 
100 0.417 -57.2 15.64 119.7 0.026 72.3 0.736 -17.7 0.69 278 
200 0.237 -77.7 8.746 100.6 0.045 74.1 0.634 -18.3 0.91 22.9 
300 0.164 -90.5 5.977 90.4 0.064 75.4 0.602 -19.7 0.99 19.7 
400 0.125 -102.5 4.545 84 0.083 76.9 0.597 -21.6 1.01 16.8 
500 0.107 -128.5 3.722 77.3 0.103 73.7 0.576 -25.5 1.02 14.7 
600 0.091 -145.7 3.129 72.4 0.121 73.8 0.57 -27.9 1.03 13.1 
700 0.088 -168.4 2.707 67.8 0.14 73.4 0.563 -31.2 1.04 11.6 
800 0.098 171.3 2.397 63.1 0.159 72.8 0.558 -34.9 1.03 10.7 
900 0.113 153.3 2.145 58.8 0.177 71.6 0.55 -38.8 1.04 9.6 
1000 0.136 141.6 1.949 54.5 0.195 70.9 0.542 -428 1.04 8.8 
1200 0.185 118.3 1.662 47 0.234 68.8 0.522 -51.1 1.03 75 
1400 0.242 104 1.436 40.5 0.272 66.5 0.493 -60.2 1.05 5.9 
1600 0.309 89.8 1.248 36.1 0.317 63.3 0.457 -69.7 1.08 42 


See note on last page. 
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NE734 SERIES 





TYPICAL COMMON EMITTER SCATTERING PARAMETERS 





NE73432E 
Coordinates in Ohms 
Frequency in GHz 
NE73432E ~}50 (VcE = 10 V, Ic = 20 mA) -90° 
VcE=10V,Iic=5mA 
FREQUENCY 
$11 $21 $12 $22 
(MHz) MAG ANG MAG ANG MAG ANG MAG ANG 
100 73 -51 12.00 143 03 71 86 -20 
200 57 -87 8.36 119 04 56 69 -29 
500 41 -141 4.13 89 09 58 51 -36 
1000 37 -178 2.20 61 13 59 50 -48 
1500 . 6 157 1.56 42 .19 65 49 -63 
2000 36 133 1.21 26 25 61 51 -77 
VceE= 10 V,ic=-10 mA 
100 58 -75 16.56 132 03 71 74 ~=-25 
200 46 -112 10.15 109 03 54 57 ~=-30 
500 40 -157 4.57 84 07 67 45 -32 
1000 38 179 2.37 60 13 66 47 -43 
1500 38 161 1.68 43 18 73 48 -57 
2000 36 140 1.28 28 25 67 52 -72 
VcE =10V,Iic= 20mA 
100 44 -101 19.27 122 03 65 66 -26 
200 39 -136 10.79 102 03 64 52 -26 
500 40 -169 4.62 81 07 72 44 -27 
1000 .40 172 2.36 57 13 72 47 ~=~-40 
1500 41 153 1.65 41 19 75 49 -57 
2000 40 134 1.25 26 25 71 53-71 
VceE = 10 V, ic= 30 mA 
100 42 -120 19.34 117 03 69 62 -24 
200 40 -150 10.48 99 03 68 51 -23 
500 42 -174 4.41 78 06 77 46 -25 
1000 43 167 2.25 55 12 75 49 -40 
1500 44 150 1.54 39 18 79 52  -56 
2000 44 129 1.17 25 .26 75 54 -72 
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NE734 SERIES 


TYPICAL COMMON EMITTER SCATTERING PARAMETERS 
jo 

















-250 
-150 -30° 
NE73433 
Coordinates in Ohms 
7, Frequency in GHz ang 
NE73433 (VcE = 10 V, ic = 20 mA) ~ 
VcE=10V,ic=5mA 
FREQUENCY 
$11 $21 $12 $22 K MAG: 
(MHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) 
100 0.72 -53 11.71 143 0.02 68 089 -17 0.21 27.7 
200 0.57 -88 8.26 120 0.03 57 0.72 -22 0.66 24.4 
500 0.43 -144 4.04 90 0.07 59 0.57 -25 0.93 17.6 
1000 0.42 -178 2.17 65 0.11 62 055 -33 1.11 10.9 
1500 0.44 159 1.55 50 0.17 67 052 -45 1.02 8.7 
2000 0.49 142 1.23 35 0.22 67 0.51 -60 0.94 75 
VcE=10V,ic=10 mA 
100 0.57 -71 15.59 132 0.02 66 0.8 -20 0.4 28.9 
200 0.44 -109 9.93 110 0.02 57 062 -21 1.23 24.1 
500 0.39 -157 4.42 86 0.07 68 053 -23 0.95 18 
1000 0.4 175 2.31 63 0.11 67 052 -31 1.13 11 
1500 0.44 156 1.65 48 0.17 70 0.49 -43 1.02 9 
2000 0.49 138 13 33 0.22 69 0.49 -59 0.93 7.7 
VcE=10V,ic=20mA 
100 0.47 -93 18.06 122 0.02 69 0.72 -20 0.51 29.6 
200 0.38 -130 10.35 103 0.02 56 058 -19 1.34 23.7 
500 0.38 -167 4.39 82 0.06 75 0.51 -18 1.15 16.3 
1000 0.42 171 2.27 60 0.12 69 0.52 -28 1.03 11.7 
1500 0.46 153 1.61 46 0.17 72 0.51 -41 0.97 9.8 
2000 0.52 137 1.26 31 0.23 70 0.49 # -58 0.87 7.4 
VceE = 10 V, ic = 30 mA 
100 0.43 -111 16.72 116 0.02 82 0.7 -19 0.53 29.2 
200 0.39 -144 9.2 99 0.02 54 0.6 -16 1.41 22.8 
500 0.41 -173 3.85 79 0.06 73 056 -17 1.13 15.9 
1000 0.46 167 1.99 58 0.11 72 0.57 -28 1.07 11 
1500 0.51 149 1.41 43 0.17 77 055 -42 0.92 9.2 
2000 0.57 133 1.1 29 0.23 73 053 -60 0.82 6.8 


Note: 
1. Gain Calculation: 


mac = -S2tL (kt\/K?-1 ) . When K<1,MAG=MSG. MSG =-S2!L k= 1+141?-1S11]?-|S21? 4. S11 S29 - S21 Si 
1S19| [S12 2 |S12 S21] 
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NE734 SERIES 





TYPICAL COMMON EMITTER SCATTERING PARAMETERS 








-j10 ~|260 
-150 -30° 
NE73435 
Coordinates in Ohms 
“so Frequency in GHz — 
NE73435 (VcE = 10 V, Ic = 20 mA) 
VcE=10V,ic=5mA 
FREQUENCY 
$11 $21 $12 $22 K MAG! 
(MHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) 
100 0.861 -28.4 6.88 157 0.026 70.5 0.96 -11.1 0.19 24.2 
200 0.81 -55 6.206 139.8 0.047 56.9 0.865 -19.2 0.28 21.2 
500 0.676 -115.5 4.323 104.1 0.07 37.3 0.689 -29 0.5 17.9 
1000 0.616 -156 2.494 14.4 0.085 30.5 0.612 -38.3 0.84 14.7 
1500 0.607 -175.1 1.709 55.6 0.095 32.2 0.612 -49.8 1.05 11.2 
2000 0.61 171.3 1.317 39 0.107 32.2 0.616 -62.2 1.16 8.5 
2500 0.613 160 1.071 25.3 0.118 33.9 0.632 -74 1.2 6.9 
3000 0.618 149.5 0.896 13 0.132 33.5 0.649 -87.3 1.19 5.7 
3500 0.624 139.5 0.765 1.8 0.149 34.6 0.664 -100 1.14 48 
4000 0.63 128.9 0.647 -8.4 0.17 33.7 0.657 -1129 1.2 3.1 
NCE 000 VIG 10 a eee 
100 0.798 -39 10.428 151.6 0.025 66.2 0.923 -14.4 0.22 26.2 
200 0.733 -74.2 8.974 131.4 0.04 52.9 0.788 -22.4 0.31 23.5 
500 0.628 -134.4 5.214 96.8 0.056 37.4 0.613 -28.4 0.62 19.7 
1000 0.603 -166.4 2.797 70.8 0.073 37.1 0.563 -36.6 0.94 15.8 
1500 0.605 178.1 1.893 53.1 0.088 39.9 0.572 -47.9 1.09 11.5 
2000 0.613 166.2 1.442 37.6 0.102 39.9 0.582 -60.5 1.16 9.1 
2500 0.621 155.9 1.161 24.2 0.117 41 0.604 -72.5 1.15 76 
3000 0.628 146 0.967 12 0.133 40.6 0.628 -85.9 1.1 6.7 
3500 0.636 136.3 0.818 0.7 0.152 40 0.641 -98.9 1.07 5.7 
4000 0.644 126 0.69 -9.3 0.176 39.2 0.639 -111.8 1.09 41 
VcE=10V, ic =20 mA 
100 0.687 -62 16.892 142.1 0.02 59.4 0.846 -19.1 0.26 29.3 
200 0.635 -106.6 12.598 118.5 0.031 48.8 0.677 -246 0.4 26.1 
500 0.603 -153.4 5.959 89.6 0.042 42.9 0.541 -25.9 0.81 21.5 
1000 0.607 -175.8 3.063 67.1 0.061 47.2 0.521 -33.7 1.07 15.4 
1500 0.621 171.8 2.039 50.5 0.08 48.7 0.541 -45.3 1.12 12 
2000 0.633 161.4 1.532 35.2 0.096 48.3 0.559 -58 1.14 9.8 
2500 0.646 151.8 1.22 22.4 0.112 48.3 0.586 -70.7 1.1 8.4 
3000 0.652 142.4 1.009 10.4 0.132 47.9 0.612 -84.2 1.02 8 
3500 0.662 132.9 0.848 0.4 0.156 47.3 0.629 -97.8 0.94 7.4 
4000 0.672 122.6 0.712 -10.1 0.182 44.2 0.627 -111 0.96 5.9 
VcE = 10 V, ic = 30 mA 
100 0.584 -94.8 22.708 130.8 0.015 57.7 0.761 -21.6 0.32 31.8 
200 0.594 -134.2 14.233 108.5 0.023 48.1 0.599 -23 0.55 27.9 
500 0.613 -165.6 6.118 84.3 0.034 51.7 0.515 -22 0.95 22.6 
1000 0.632 178.2 3.061 63.8 0.054 53.6 0.517 -308 1.13 15.3 
1500 0.65 167.5 2.014 475 0.072 55.5 0.545 -43.4 1.14 12.2 
2000 0.666 157.8 1.506 32.9 0.089 55.1 0.564 -56.8 1.12 10.2 
2500 0.678 148.5 1.19 20.3 0.108 56.1 0.594 -698 1.02 9.6 
3000 0.686 139 0.976 8.7 0.132 55.3 0.621 -83.9 0.91 8.7 
3500 0.692 129.6 0.816 -2 0.16 53.7 0.635 -97.9 0.84 7.1 
4000 0.699 119.3 0.682 -11.2 0.19 49.2 0.634 -111.2 0.86 5.6 


See note on last page. 
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NE734 SERIES 





TYPICAL COMMON EMITTER SCATTERING PARAMETERS 











-|250 
-150° 
NE73439 
Coordinates in Ohms 
Frequency in GHz 
NE73439 (VcE = 10 V, Ic = 10 mA) 
VcE = 10 V,ic=5mA 
FREQUENCY 
$11 $21 $12 $22 K MAG! 
(MHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) 
50 0.81 -23 10.89 158 0.014 73 0.96 -8 0.27 28.9 
100 0.75 -44 10.08 140 0.025 59 0.91 -14 0.43 26.1 
200 0.63 -83 8.36 111 0.038 40 0.78 -20 0.67 23.4 
300 0.55 -111 6.51 88 0.046 28 0.7 -21 0.89 21.5 
400 0.5 -132 5.35 71 0.052 2 0.66 -22 1.04 18.9 
500 0.48 -147 4.44 56 0.057 13 063 -23 1.2 16.2 
600 0.47 -158 3.77 42 0.062 7 0.62 -24 1.33 14.4 
700 0.47 -167 3.29 29 0.067 1 061 -26 1.43 13 
800 0.47 -176 2.9 17 0.072 -5 0.6 -27 1.53 11.8 
900 0.47 177 2.6 5 0.078 -11 0.59 -29 1.6 10.7 
1000 0.48 171 2.35 6 0.083 -18 0.59 -31 1.66 9.8 
1100 0.48 165 2.15 -17 0.088 -24 0.58 -33 1.72 8.9 
1200 0.5 160 1.99 -29 0.094 -31 0.58 -35 1.71 8.3 
1300 0.5 155 1.84 -39 0.1 -37 0.57 -38 1.75 76 
1400 0.51 151 1.72 -50 0.105 -44 0.57 -40 1.74 7.1 
1500 0.52 147 1.61 61 0.112 -51 0.57 -43 1.7 6.7 
1600 0.54 143 1.51 -71 0.117 -58 0.56 -46 1.67 6.3 
1800 0.56 136 1.35 -92 0.13 -71 0.55 -62 1.62 5.5 
2000 0.58 129 1.22 -112 0.143 -86 0.55 -58 1.42 5.5 
2200 0.6 123 1.11 -132 0.157 -100 0.54 -66 1.28 5.3 
2400 0.62 118 1.02 -152 0.172 -115 0.53 -73 1.13 5.5 
VcE = 10 V, ic = 10 mA 
50 0.68 -35 17.95 152 0.012 69 0.93 -12 0.3 31.7 
100 0.61 -66 15.51 130 0.021 54 083 -18 0.48 28.7 
200 0.5 -112 10.91 99 0.03 40 0.68 -20 0.77 25.6 
300 0.46 -137 791 79 0.037 33 0.62 -20 0.98 23.3 
400 0.45 -152 6.14 63 0.043 238 0.59 -20 1.15 19.2 
500 0.44 -164 4.99 50 0.049 22 0.58 -21 1.27 17 
600 0.45 -172 4.2 37 0.056 22 0.58 -22 1.32 15.4 
700 0.45 -180 3.63 25 0.062 10 0.56 -23 1.46 13.7 
800 0.46 174 3.19 14 0.068 3 0.56 -25 1.53 12.4 
900 0.47 169 2.85 2 0.075 4 0.55 -27 1.59 11.3 
1000 0.48 164 2.57 -9 0.081 -11 0.55 -29 1.63 10.4 
1100 0.49 159 2.34 -20 0.088 -18 054 = -31 1.67 9.5 
1200 0.5 155 2.16 -31 0.094 -25 0.54 -33 1.68 8.8 
1300 0.51 151 1.99 -42 0.1 -32 0.54 -36 1.69 8.1 
1400 0.52 147 1.85 -52 0.106 -39 0.54 -38 1.68 76 
1500 0.53 143 1.73 63 0.113 -46 053 = =-41 1.66 7.1 
1600 0.54 140 1.63 -73 0.119 -53 053 -44 1.62 6.8 
1800 0.57 133 1.45 -94 0.132 -68 0.52 -50 1.51 6.2 
2000 0.59 127 1.31 -114 0.145 -82 0.51 -56 1.38 5.9 
2200 0.61 121 1.19 -134 0.16 -97 0.51 -64 1.22 5.9 
2400 0.64 116 1.08 -153 0.176 -112 0.5 -72 1.06 6.4 
See note on last page. 
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OUTLINE DIMENSIONS (units in mm) ares Red 12 PACKAGE OUTLINE 16 
NE73400 (CHIP) $5.84 
Chip Thickness: 160 pm TYP 95 





OUTLINE 30 OUTLINE 32 PACKAGE OUTLINE 33 
(TO-92) (SOT-23) 






1.3 0.3°O hs 
F (ALL LEADS) 


40.2 +0.10 
le 5 ne, 0.65 0.15 


t oo0c i 

er BEC 4.2 MAX es = a 
wos 0.15 0.05 Oto 0.1 oligt?-10 
-0.06 


PACKAGE OUTLINE 35 
(MICRO-X) 





0 to 0.1 
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PACKAGE OUTLINE 30 
RECOMMENDED P.C.B. LAYOUT 


DIMENSION 
MILLIMETERS 





SYMBOL 








PACKAGE OUTLINE 33 
RECOMMENDED P.C.B. LAYOUT 





PACKAGE OUTLINE 39 
RECOMMENDED P.C.B. LAYOUT 











SYMBOL MILLIMETERS 


ee ee 
Pe on 009 
ee es 





Note: 
1. Gain Calculations: 


MAG = -S2tL (kK t\/K?-1 ) . When K<1,MAG =MSG. MSG = -IS2!L x = 1+1A1?-|S11]2-|S2a? 4 _ sy So - Sat Si2 
[S12] [S12| 2 |S12Sa21| 
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NEC 


NPN MEDIUM POWER | NE74000 
UHF-VHF TRANSISTOR | NE74014 








FEATURES DESCRIPTION 
¢ HIGH GAIN BANDWIDTH PRODUCT: ft = 2.2 GHz The NE740 series of NPN silicon transistors is designed for 
- EXCELLENT INTERMODULATION wide bandwidth VHF and UHF amplifiers. Excellent 
CHARACTERISTICS AT HIGH OUTPUT LEVELS intermodulation characteristics and low noise make the series 
a widely used general purpose low to medium power transis- 
- 29dBm TYPICAL P1dB AT 1 GHz tor. (The NE90115 Is the PNP complement.) The series is 
e EXCELLENT WIDE BAND CATV AMPLIFIER available as a chip and in a high reliability metal package. The 
» HIGH COLLECTOR CURRENT: 300 mA series reliabilty is assured by NEC's PT-Si/Ti/Pt/Au metalization 


system and quality control procedures which are patterned 
after MIL-S-19500. 


ELECTRICAL CHARACTERISTICS (ta = 25°c) 







PART NUMBER NE74014 
PACKAGE OUTLINE 14 (TO-39) 


SYMBOLS PARAMETERS AND CONDITIONS 









: 
a 
= 
> 
as 





Minimum Noise Figure at VceE = 15 V, 






















Ic = 50 mA, Ra = 50 Q 

f = 200 GHz dB 
at VcE = 16 V, Ic = 5 mA! 

f = 200 GHz dB 


Maximum Available Gain2 at VcE = 15 V, Ic = 50 mA 

f = 0.2 GHz dB 
f = 0.5 GHz dB 
f = 1.0 GHz dB 


| MIN: 

Insertion Power Gain at VcE = 10 V, Ic = 50 mA, | : 

f = 0.2 GHz dB 17 

f = 0.5 GHz dB 10 
| 20 | 100 | 200 | 
a a 
| Tf os | 
eo eae 
anes is 38 
Po 





f = 1.0 GHz 


dB 
Power Output at 1 dB Compression Point _ re 
at VcE = 15 V, Ic = 150 mA, f = 1.0 GHz 
[Forward Current Gaint at Vor =10V,ic=50mA 
, 
Cos__| Output Capacitances atVos=15V,le=O0,f=1.0MHz | pF 


Total Power Dissipation (Tc = 25°C) 
Thermal Resistance (Junction to Case) : 


ie i 

Tc30 | 

[tes0 | Emiter Cutoff CurentatVes=2V.le-0.SOSC~C~*~S 
[cos : 

Pp! ion (Te = 






at ot 





Notes:. 
1. Input and output are tuned for optimum noise figure. 
2. Maximum Available Gain (MAG) is calculated from the device S-Parameters using the equation, 


MAG = Bal (Kt\/K?-1 ) . When Ks1,MAG =MSG. MSG = -S2L = 1+1Al?- [St]? S22)? 4 «S14 Sop - Sot S12 


[S12] 2 |S12Saq| 
3. Pulse Width < .350 ms, Duty Cycle < 2%/pulsed. 
4. The emitter and stud are grounded. 
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ABSOLUTE MAXIMUM RATINGS (1a = 25°c) 
|SYMBOLS| PARAMETERS _—i| UNITS __ 
pie 

Ty 






Collector Current 
Junction Temperature 
Storage Temperature 65 to +175 
Note: 


1. Operation in excess of any one of these parameters may result in 
permanent damage. 






OUTLINE DIMENSIONS (units in mm) 





NE74000 (CHIP) 





PACKAGE OUTLINE 14 
(TO-39) 





All leads isolated 
0.8 from case. 


NE74000, NE74014 


TYPICAL PERFORMANCE CURVES (1a - 25°c) 


NE74000 
INSERTION GAIN AND MAXIMUM 
AVAILABLE GAIN vs. FREQUENCY 


EET 
ree Alf 
ERNE 
ok eee! 
CONS 
UD, a: 
i" N 
et tt} INA 
NX 
SeeeeaNe 
me ELIS 
50 100 150 200 


Ambient Temperature, TA (°C) 












Total Power Dissipation, PT (W) 
& 


OUTPUT CAPACITANCE vs. 
COLLECTOR TO BASE VOLTAGE 








Bae... SRE ime 
Reae.. 


| 
UT SNL 
a 
TTT 







Output Capacitance, Cos (pF) 
oo 





Sn OO 0 eS oe oe | Po 

C—O rr 
Se ni ee 
BEE RE 
03 05071 2 3 5 710 20 30 50 


Collector to Base Voltage, VcB (V) 


0.7 
0.5 








NE74014 
3RD ORDER INTERMODULATION 
DISTORTION vs. COLLECTOR CURRENT 














Gn 

Le -65 

¢ 

S 

wo 

3 -60 

E55 

3 (VCE = 15V, RL = 750, 

£ 2f1 - f2 = 2X190 - 200 = 

® -50 

v Vo = 110 dBuV . 

O 

a) -45 

5 ae oft - 2 FOR NE74014 a 
-40 





10 20 30 40 50 60 70 80 90 100 
Collector Current, Ic (mA) 





NE74000, NE74014 





TYPICAL PERFORMANCE CURVES (ta - 25°c) 
NE74014 


NE74000 | 
INSERTION GAIN AND MAXIMUM INSERTION GAIN AND MAXIMUM 
AVAILABLE GAIN vs. FREQUENCY AVAILABLE GAIN vs. FREQUENCY 


VcE=15V 


Gain (dB) 


Gain (dB) 





0.1 02 03 O85 07 1 2 3 
Frequency, f (GHz) | 


0.1 02 03 OF 07 1 2 3 
Frequency, f (GHz) 


COLLECTOR TO BASE VOLTAGE CURRENT GAIN 
vs. BASE TO EMITTER RESISTANCE vs. COLLECTOR CURRENT 












60 
SI 

ec 

AHP) 

o Cc 

®@ 

> « He ie 8 

a Tk Sill S 

ee 

Wo TM 5 

3 

eT : 

3g © 

O 

0 
100 200 SRO SG: 2B TO 2a BO 0102 05 1 2 §& 10 20 50 100200 500 
Base to Emitter Resistance (ohms) Collector Current, Ic (mA) 
NE74014 
NOISE FIGURE vs. 2ND ORDER INTERMODULATION 
COLLECTOR CURRENT | DISTORTION vs. OUTPUT VOLTAGE 







VCE = 15 V, IC = 55 mA, RL = 75Q, 
f1 - f2 = 185 - 90 MHz = 95 MHz 


VcE = 15 V 
Re = 502 
Tle 






Noise Figure, NF (dB) 
o 


2nd Order intermodulation, IM? (dBc) 
8 





1 -20 
0305 1 23 5 10 2 30 50 100 90 100 110 120 130 (dBmV 
30 40 50 60 70 (dBmV) 
Collector Current Ic (mA) Output Voltage, Vo 
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NE74000, NE74014 





TYPICAL COMMON EMITTER SCATTERING PARAMETERS (ta = 25°c) 

















NE74000 
Coordinates in Ohms 
a Frequency in GHz rt 
j50 ~90 
Vce = 10 V, Ic = 25 mA pa ah de cece 
FREQUENCY $11 S21 $12 $22 K MAG 
(MHz) MAG ANG _ MAG ANG MAG ANG MAG ANG (dB) 
50 0.653 -109 32.960 130 0.02 47 0.627 -54 0.21 32.2 
100 0.717 -144 19.852 109 0.025 37 0.387 -74 0.39 29.0 
200 0.742 -163 10.396 95 0.03 39 0.222 -92 0.70 25.4 
400 0.75 -175 5.256 82 0.042 47 0.16 -106 1.00 21.0 
600 0.754 180 3.517 73 0.055 50 0.16 -113 1.12 16.0 
800 0.754 176 2.647 64 0.067 50 0.174 -116 1.19 13.3 
1000 0.757 173 2.110 57 0.079 49 0.194  -120 1.23 11.4 
1200 0.757 170 1.760 49 0.089 47 0.22 -123 1.27 9.8 
1400 0.755 168 1.502 43 0.099 46 0.248 -127 1.31 8.5 
1600 0.756 166 1.306 35 0.107 44 0.276 -132 1.34 7.4 
1800 0.756 163 1.165 29 0.114 42 0.307 -136 1.36 6.5 
2000 0.757 161 1.040 23 0.121 40 0.337 -141 1.38 5.7 
VcE = 10 V, ic = 50 mA 
50 0.661 -135 38.692 121 0.015 43 0.513 -67 0.31 34.1 
100 0.733 -158 21.471 104 0.018 39 0.303 -89 0.54 30.8 
200 0.756 -170 10.925 92 0.023 46 0.184 -110 0.88 26.8 
400 0.761 -178 5.489 81 0.036 56 0.151 -127 1.12 19.7 
600 0.768 178 3.674 73 0.05 57 0.156 -131 1.17 16.2 
800 0.767 175 2.754 65 0.062 56 0.171 -133 1.23 13.6 
1000 0.772 172 2.204 58 0.073 54 0.19 -134 1.25 11.8 
1200 0.775 169 1.83 51 0.083 52 0.213 -136 1.27 10.3 
1400 0.774 167 1.563 44 0.092 51 0.239 -139 1.31 9 
1600 0.774 164 1.362 37 0.101 49 0.265 -142 1.33 7.9 
1800 0.771 162 1.21 32 0.108 47 0.293 -145 1.38 6.8 
2000 0.773 159 1.093 25 0.116 46 0.321 -149 1.37 6.1 
VceE =10V,Ic=75mA 
50 0.674 -145 39.655 117 0.012 42 0.456 -71 0.4 35.2 
100 0.74 -163 21.338 102 0.015 43 0.264 -92 0.67 31.5 
200 0.759 -173 10.781 91 0.021 §2 0.165 -113 0.98 27.1 
400 0.766 -179 5.416 81 0.034 59 0.144 -128 1.19 19.4 
600 0.774 177 3.618 73 0.047 60 0.155 -131 1.23 16 
800 0.776 174 2.725 65 0.06 58 0.172 -133 1.24 13.6 
1000 0.78 171 2.193 58 0.07 57 0.193 -135 1.28 11.8 
1200 0.782 169 1.821 51 0.08 55 0.216 -137 1.3 10.3 
1400 0.783 166 1.548 44 0.09 53 0.242 -140 1.32 9 
1600 0.782 164 1.359 37 0.098 51 0.268 -144 1.34 7.9 
1800 0.781 161 1.196 32 0.105 50 0.295 -147 1.39 6.8 
2000 0.781 159 1.085 26 0.113 48 0.323 -150 1.38 6.1 


Note: 
1. Gain Calculations: 


mac = 4S2!L (ki\/K2-1 ) . When K<1,MAG=MSG. MSG = S2!L x. 1+1Al®-|Si1l?- S22? 4. S11 S20-Sa1 Sia 
|S12| |S12| 2 |S12Se1| 
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NE74000, NE74014 
TYPICAL COMMON EMITTER SCATTERING PARAMETERS (ta = 25°c) 





Ce 
eee. 











NE74014 
Coordinates on Ohms 
Frequency in GHz | = 
“160 (VcE = 10 V, Ic = 75 mA) 
VcE = 10 V, ic=25mA 
FREQUENCY sn __ sa 2) __ S2_ K MAG" 
(MHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) 
100 0.44 -132 13.68 105 0.03 56 0.36 -59 0.9 26.6 
200 0.46 -155 7.33 90 0.07 61 0.24 -70 0.87 20.2 
400 0.48 -173 3.86 75 0.12 64 0.17 -86 0.97 15.1 
600 0.5 178 2.69 63 0.17 63 0.18 -105 0.97 12.0 
800 0.53 171 2.1 52 0.22 59 0.2 -123 0.93 9.8 
1000 0.56 164 1.78 42 0.26 54 0.23 -139 0.89 8.4 
1200 0.6 157 1.55 34 0.31 50 0.26 -154 0.84 7.0 
1400 0.63 150 1.39 25 0.35 45 0.3 -170 0.81 6.0 
1600 0.65 143 1.25 18 0.38 41 0.34 179 08 5.2 
1800 0.68 136 1.15 11 0.41 36 0.39 165 0.79 45 
2000 0.72 130 1.06 6 0.44 32 0.44 155 0.77 3.8 
VceE = 10 V, ic=50 mA 
100 0.43 -143 14.34 102 0.03 60 0.3 62 0.95 26.8 
200 0.45 -161 7.59 88 0.06 64 0.2 -74 0.99 21.0 
400 0.48 -176 3.96 74 0.12 67 0.15 -91 0.98 15.2 
600 0.5 177 2.74 63 0.17 64 0.16 -109 0.98 12.1 
008 0.53 170 2.14 52 0.22 60 0.19 -127 0.94 9.9 
1000 0.56 164 1.81 42 0.26 55 0.22 -141 0.9 8.4 
1200 0.6 157 1.57 35 0.31 50 0.25 -155 0.84 7.0 
1400 0.63 150 1.41 26 0.35 46 0.29 -170 0.81 6.1 
1600 0.65 144 1.28 18 0.38 41 0.33 179 0.79 5.3 
1800 0.68 137 1.17 12 0.41 36 0.38 166 0.79 46 
2000 0.71 130 1.09 7 0.44 32 0.43 156 0.78 3.9 
Vce = 10 V,ic=75 mA 
100 0.43 -147 14.06 100 0.02 60 0.28 -60 1.36 24.9 
200 0.46 -163 7.39 87 0.06 67 0.19 -70 1.0 20.9 
400 0.48 -177 3.88 74 0.12 67 0.15 -86 0.99 15.1 
600 0.51 176 2.68 62 0.17 65 0.16 -104 0.97 12.0 
800 0.53 170 2.08 52 0.22 60 0.19 -123 0.94 9.8 
1000 0.57 163 1.77 41 0.26 55 0.22 -137 0.89 8.3 
1200 0.6 156 1.53 33 0.30 51 0.26 -152 0.85 7.1 
1400 0.64 149 1.37 25 0.35 46 0.29 -168 0.80 5.9 
1600 0.66 143 1.24 17 0.38 41 0.34 -179 0.78 5.1 
1800 0.68 136 1.14 11 0.41 37 0.38 167 0.79 4.4 
2000 0.72 129 1.05 6 0.44 33 0.43 157 0.78 3.8 





Note: 
1. Gain Calculations: 


MAG = S2L (k t\/K?-1 ) . When K<1,MAG=MSG. MSG = S2tL x= 14141? -1S11]?- S22]? 4 _ 511. 39. Sot Si 
[S12] [S12] 2 |S12Sa1| 


NE74100 
NPN MEDIUM POWER | yeE74113 


UHF-VHF TRANSISTOR | yE74114 





NEC 








FEATURES DESCRIPTION 


¢ HIGH GAIN BANDWIDTH PRODUCT: ft = 1.7 GHz The NE741 series of NPN epitaxial silicon transistors is 
cee designed for wide bandwidth UHF and VHF amplifiers. Its low 
- LOW NOISE FIGURE AT 200 MHz: NF = 2.7 dB distortion and noise figures make it an excellent choice for 
« LOW DISTORTION CATV and MATV applications, especially those requiring 
« HIGH POWER GAIN higherthan normal reliability: Besides the chip (NE74100) the 
RELIABLE series comes packaged in two versions of the TO-39 can. The 
NE74113 has the collectorconnected to the case whereas the 
NE74114 has all leads insulated from the case. The series is 
normally screened to NEC's Grade D level of reliability, but 
higher reliability screening is available depending upon cus- 
tomerrequirements. Performance and quality are assuredby 
QC procedures patterned after MIL-S-19500 and NEC's 
exclusive Pt-Si-Ti/Pt/Au metallization. 


ELECTRICAL CHARACTERISTICS (ta = 25°c) 










PART NUMBER NE74113 NE74114 
EIAJ’ REGISTERED NUMBER 2SC1365 2SC1252 
PACKAGE OUTLINE 00 (CHIP) 13 (TO-39) 14 (TO-39) 


SYMBOLS PARAMETERS AND CONDITIONS 
Gain Bandwidth Product at VcE = 15 V, Ic = 70 mA | GHz | 


Minimum Noise Figure at VcE = 15 V, Ic = 30 mA, RG = 50 Q 
f = 200 MHz 

VcE = 15 V, Ic =10mA 

f = 200 MHz 


Maximum Available Gain at Vce = 15 V, Ic = 50 mA, 
f = 200 MHz 














Forward Current Gain at VCE = 10 V3, Ic = 50 mA 


Collector Cutoff Current at VcB = 30 V, IE =O 







dB 
: dB 
z dB 
P1dB Power Output at 1 dB Compression 
VcE = 15 V, Ic = 150 mA, f = 500 MHz 
| IeBO Emitter Cutoff Current at Ves = 2 V, Ic =0 
Output Capacitanceat Ves = 15 V, Ie = 0, f = 1 MHz4 | pF 
Total Power Dissipation (Tc = 25°C) ; Ww 
Thermal Resistance (Junction to Case) °C/W 
Notes: 


1. Electronic Industrial Association of Japan. 

2. Input and output are tuned for optimum noise figure. 
3. Pulse Width < 350 ps, Duty Cycle < 2% pulsed. 

4. The emitter is grounded. 

5. PT =3.2 Wat Tc = 88°c. 
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NE74100, NE74113, NE74114 


ABSOLUTE MAXIMUM RATINGS (ta = 25°c) 

|SYMBOLS| PARAMETERS _—i| UNITS | RATINGS | 
[1c | Gotector Curent | “ma 
5 to + 


Notes: 
1. Operation in excess of any one of these parameters may result in 
permanent damage. 













TYPICAL PERFORMANCE CURVES (1a = 25°c) 


OUTPUT CAPACITANCE 
vs. COLLECTOR TO BASE VOLTAGE 


Output Capacitance, Cos (pF) 


0305071 2 3 5710 20 30 50 
Collector to Base Voltage, VcB (V) 





DC POWER DERATING CURVES 


4a CERES ERE 
wewrevearone | || |] 


Total Power Dissipation, PT (W) 
> 





0 50 100 150 200 250 
Ambient Temperature, TA (°C) 
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Collector to Emitter Voltage, VcER (V) 


DC Forward Current Gain, hre 


Collector to Emitter Voltage, VcE (V) 


0.102 05 1 2 


COLLECTOR TO EMITTER VOLTAGE 
vs. BASE TO EMITTER RESISTANCE 


a 
a a 
Ue Se 
a 
ee 












ae 
a 
a a 
3050 100 200 500 1K 2K3K5K 10K 30K 
Base to Emitter Resistance, RBE (Q) 






DC FORWARD CURRENT GAIN 
vs. COLLECTOR CURRENT 








5 10 20 50 100 200 500 
Collector Current, Ic (mA) 


MAP OF THE 
GAIN BANDWIDTH PRODUCT 









es 
OO | 
PT 
ee UE TUT CT 
ed Ol 
aE GeEBempemeess GE q sae 









rT 
al’ 
0 ian 
1 ial 


TN NUMWA CO 
AU 32° TTT a awl 
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10 20 50 100 200 500 1000 


| 
 ~ 
a 
aa — 


Collector Current, Ic (mA) 
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NE74100, NE74113, NE74114 
TYPICAL PERFORMANCE CURVES 1 = 25°c) 


















FORWARD INSERTION GAIN 3RD ORDER INTERMODULATION 
AND MAXIMUM AVAILABLE GAIN vs. DISTORTION vs. COLLECTOR 
FREQUENCY CURRENT USING TEST CIRCUIT NO. 1 
20 -75 
ey 
16 [= 70 
& 
4 12 § 65 
§ > 
6 3 
= -60 
ae eee 
j s ZT IT Lt 
BAB 
; i Poy | 2f1-f2 = 380-200 MHz Pie 
0.1 02 03 05 07 10 30 50 70 90 110 130 
Frequency, f (GHz) Collector Current, Ic (mA) 
2ND ORDER 
INTERMODULATION DISTORTION 
NOISE FIGURE vs. vs. COLLECTOR CURRENT 
COLLECTOR CURRENT TEST CIRCUIT NO.1 
6 -100 
er pall z 
; f = 200 MHz | aes 
a 2 
2 
e E 
i 3 gs -60 
3 £ 
3 8 , 
2 Oo 50 
TO 
& 
1 -40 
1 2 3 57 10 20 30 50 70 100 20 40 60 80 100 120 
Collector Current, Ic (mA) Collector Current, Ic (mA) 
2ND ORDER 
2ND ORDER INTERMODULATION INTERMODULATION DISTORTION 
DISTORTION vs. OUTPUT VOLTAGE vs. COLLECTOR CURRENT 
USING TEST CIRCUIT NO. 1 TEST CIRCUIT NO. 2 
-90 -90 
gs LILI g 
$ Coo © ig Satchaleelbbts 
2 i F PT TT Ty 
i 
oO . 
%  -70 S -70 - 
ah 
Zz = PT Neel 
3 3 
Ss Oo +0 
2 Ez g 
OY do: ee a ea 0 
98 102 106 110 114 118 122(dByV) 30 50 70 90 110 = 130 
38 42 46 50 54 62 (dBmV) 
Output Voltage, Vo (V) Collector Current, Ic (mA) 
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NE74100, NE74113, NE74114 





TYPICAL COMMON EMITTER SCATTERING PARAMETERS (ta - 25°c) 


NE74113 
Coordinates in Ohms 
Frequency in GHz 
(VcE = 15 V, ic = 60 mA) 





VcE = 15 V,ic=20mA 





FREQUENCY S11 S12 S22 K MAG! 
(MHz) MAG ANG MAG ANG MAG _ ANG MAG ANG (dB) 
100 0.42 -149 9.75 96 0.05 62 031 -54 0.88 229 
200 0.42 -172 5.08 81 0.09 68 0.24 -58 0.98 175 
500 0.45 158 2.15 56 021 68 0.24 -87 099 10.1 
1000 0.51 126 1.25 27 039 55 0.33 -135 0.92 5.1 
1500 0.56 100 0.96 8 056 40 0.43  -174 0.92 23 


GE ae U5 tC me a ee 














100 0.39 -158 10.48 93 0.05 68 0.25 -60 0.93 23.2 
200 0.39 -177 5.4 80 0.09 72 0.19 -65 1.02 16.9 
500 0.42 157 2.29 57 0.22 68 0.2 -94 1 10.2 
1000 0.48 126 1.33 28 0.4 53 0.29 -140 0.94 5.2 
1500 0.54 120 1.03 8 0.55 39 039 -176 0.86 2.7 
VCE = 15 V,iIC=60 mA 
100 0.38 -162 10.75 92 0.05 70 0.23 -72 0.95 23.3 
200 0.38 -178 5.52 80 0.09 72 0.18 -€68 1.03 16.8 
500 0.41 156 2.33 57 0.22 67 0.19 -97 1.01 9.6 
1000 0.47 127 1.36 28 0.4 52 0.27 -142 0.95 5.3 
1500 0.53 103 1.05 8 0.54 38 0.37 -176 0.93 2.9 
VCE =15 V, IC =80 mA 
100 0.37 -163 10.79 92 0.05 71 0.21 -63 0.97 23.3 
200 0.38 -179 5.55 80 0.1 73 0.17 -70 0.98 17.4 
500 0.41 156 2.34 57 0.22 67 0.18 -99 1.01 9.7 
1000 0.47 127 1.37 28 0.4 51 0.27 8-143 0.94 5.3 
1500 0.53 103 1.05 7 0.55 38 0.36 -177 0.92 2.8 





Note: 


1. Gain Calculations: 


MAG = 4S2tL (Ki\/K*-1 ) . When Ks1,MAG=MSG. MSG =-S2L x= 1+1Al?-JSti]2- 82a? 4 S11 Sop - Sor Sie 
|S19| [S12 2 |S12Se1| 


MAG = Maximum Available Gain 
MSG = Maximum Stable Gain 
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TYPICAL COMMON EMITTER SCATTERING PARAMETERS ta = 25c) 


-| 





NE74114 
— Coordinates in Ohms -90° 
Frequency in GHz 
(VcE = 15 V, Ic = 60 mA) 


VcE = 15 V, ic = 20 mA 





FREQUENCY $11 S21 $12 $22 K MAG!" 
(MHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) 

100 0.45 -145 10.29 97 0.04 60 0.38 -36 0.88 24.1 

200 0.44 -168 5.4 83 0.07 67 0.31 -34 1.02 18.0 

500 0.48 164 2.28 57 0.17 70 0.25 -51 1.01 10.7 

1000 0.58 134 1.33 25 0.34 57 0.19 -121 0.89 5.9 

1500 0.7 107 0.98 0 0.51 37 0.32 153 0.87 28 

a S 


VcE = 15 V, Ic = 40 mA 





100 0.4 -153 11.22 95 0.04 65 0.32 -38 0.94 245 
200 0.41 -172 5.82 82 0.07 71 0.25 -35 1.06 17.7 
500 0.45 164 2.45 57 0.18 69 0.19 -51 1.01 10.7 
1000 0.56 135 1.42 25 0.34 54 0.13 -128 0.92 6.2 
1500 0.69 109 1.04 0 0.5 35 0.28 147 0.87 3.2 


VcE = 15 V, ic = 60 mA 











100 0.39 -156 11.55 94 0.04 68 0.29 -39 0.96 246 
200 0.4 -173 5.98 81 0.08 71 0.23 -36 0.98 18.7 
500 0.44 164 2.51 57 0.18 68 0.17 -50 1.02 10.6 
1000 0.56 136 1.45 26 0.34 53 0.11 -134 0.92 6.3 
1500 0.69 109 1.07 0 0.49 35 0.27 143 0.87 3.4 
VcE = 15 V, ic = 80 mA 
100 0.38 -157 11.7 93 0.04 68 0.27 -40 0.98 24.7 
200 0.39 -173 6.04 81 0.08 72 0.21 -36 1.00 18.8 
500 0.44 164 2.53 57 0.18 68 0.16 -50 1.02 10.6 
1000 0.56 136 1.46 26 0.34 52 0.10 -138 0.92 6.3 
1500 0.69 109 1.07 0 0.49 34 0.26 141 0.87 3.4 





Note: 
1. Gain Calculations: 


2 
maa= S2L (ki\/K2-1 ) . When Ks1,MAG=MSG. MSG = 1S2iL x= 1+1A1?-[Si1l?- |S2" 4 - S11 $x - Sor S12 
[S12] |S12| 2 |S12S21| 


MAG = Maximum Available Gain 
MSG = Maximum Stable Gain 
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TEST CIRCUITS 


IM Test Circuit 1 





TEST CONDITION 


BANDWITH: 80 to 320 MHz 


VOLTAGE GAIN: 6dB 


OUTLINE DIMENSIONS (units in mm) 


NE74100 (CHIP) 


0.5+40.01 





(TO-39) 





Collector is 
0.8 connected to case. 


All dimensions typical unless noted. 
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IM Test Circuit 2 


OUT 





TEST CONDITION 
BANDWIDTH: 70 to 250 MHz 
VOLTAGE GAIN: 6 dB 


PACKAGE OUTLINE 14 
(TO-39) 


MAX 


L480 MAX -p 


6.60 MAX 





All leads isolated 
0.8 from case. 





NEC 


NPN SILICON HIGH | NE856 
FREQUENCY TRANSISTOR | SERIES 








FEATURES 


¢ HIGH GAIN BANDWIDTH PRODUCT: ft = 7 GHz 
¢ LOW NOISE FIGURE: 1.1 dB at 1 GHz 


< 
* HIGH COLLECTOR CURRENT: 100 mA B25 S p< 
* LOW COST | 


00 (CHIP) 35 (MICRO-X) 


DESCRIPTION 

The NE856 series of NPN epitaxial silicon transistors is 

designed for lownoise, high gain amplifiers. Lownoise figures, | 

high gain, and high current capability achieve wide dynamic 

range and excellent linearity. The NE856 series offers excel- 32 (TO-92) 34 (SOT 89 STYLE) 7 


lent performance and reliability at low cost. This is achieved 
byNEC'stitanium, platinum, gold anddirect nitride passivated 
base surface process. The NE856 series is available in chip 


form and four low cost package styles. Lz & 


33 (SOT 23 STYLE) 39 (SOT 343 STYLE) 


a 


30 (SOT 323 STYLE) 18 (SOT 343 STYLE) 


K 


Frequency, f (GHz) .19 (3 PIN ULTRA SUPER MINI MOLD) 





NE85600 
NOISE FIGURE AND GAIN 
vs. FREQUENCY 





Noise Figure, NF (dB) 
Associated Gain, MAG, MSG, Ga (dB) 





Maximum Associated Gain, Maximum Stable Gain, 
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ELECTRICAL CHARACTERISTICS (ta - 25°c) 


PART NUMBER NE85600 
EIAJ’ REGISTERED NUMBER 


NE85619 NE85630 
2SC5006 2SC4226 
PACKAGE OUTLINE 00 (CHIP) 18 30 


19 
SYMBOLS| PARAMETERS AND CONDITIONS |UNITS | MIN| TYP| MAX [MIN] TYP] MAX| MIN | TYP|MAX|MIN| TYP] MAX| MIN | TYP] MAX| 


fT Gain Bandwidth Product at 
VcE = 10 V, Ic =20mA 7.0 
VcE=3V,IC=7mA 


Noise Figure at 
VcE = 10 V, Ic = 7 mA, f = 1 GHz 
VcE = 10 V, Ic = 7 mA, f = 2 GHz 


dB 
dB ; 
Associated Gain at - 
VcE = 10 V, Ic = 7 mA, f = 1 GHz dB 13 
f = 2 GHz dB 7 | 
Insertion Power Gain at | 
VcE = 10 V, Ic = 20 mA,f = 1 GHz dB 13 | 
f = 2 GHz dB 7 7 | 
Forward Current Gain2 at 
VcE = 10 V, ic=20mA | 
VcE=3V,ic=7mA 
ICBO Collector Cutoff Current 
at Vcs = 15 V, lE=OmA pA 
Emitter Cutoff Current 
at Ve8=1V,IC=OmA pA 
Cos 
pF 
| mW | 























NE85618 NE85632 


2SC3355 

















































Output Capacitance? at 
Vcs = 10 V, le =0, f = 1 MHz 






ELECTRICAL CHARACTERISTICS (ta = 25°c 


PART NUMBER NE85633 NE85634 NE85635 NE85639 

EIAJ1 REGISTERED NUMBER 2SC3356 2SC3357 2SC3603 2SC4093 
PACKAGE OUTLINE 34 35 

SYMBOLS| PARAMETERS AND CONDITIONS | UNITS | | TYP | MAX | MIN | TyP | | TYP | MAX| MIN | 


39 
| MIN | /MAX| MIN] 
" [gemrermets —Lox! Jal | lal | (sl | Lae 
7.0 7.0 








8 











VcE = 10 V, Ic = 20 mA GHz 


Noise Figure at 
VcE=10V,Ic=7mA, f=1 GHz dB 

f = 2 GHz dB 
Associated Gain at 
VcE=10V,ic=7mA, f=1GHz _ dB 

f = 2 GHz dB 
Insertion Power Gain at 
VceE = 10 V, Ic = 20 mA,f = 1 GHz dB 13 
Forward Current Gain2 at 
VcE =10V, IC =20mA 


Collector Cutoff Current 
at VcB = 15 V, lE =O mA pA 
= Emitter Cutoff Current 












at VeB =1V, Ic=OmA 


Se 

eeestacaee [ar | lel] [ola [eal ol 
Ves = 10 V, le = 0, f= 1 MHz 

pmw | {feof | aco | S80 | 

prow | | feast | fees] [ [sao] | 

A Os 






Total Power Dissipation 
Thermal Resistance (J to A) 
Thermal Resistance (J to C) 


Notes: 

1. Electronic Industrial Association of Japan. 

2. Pulse width < 350 ps, duty cycle < 2% pulsed. 

3. COB measurement employs a three terminal capacitance bridge incorporating a 
guard circuit. The emitter terminal shall be connected to the guard terminal. 

4. With 2.5 cm2 x 0.7 mm ceramic substrate. 
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ABSOLUTE MAXIMUM RATINGS! (ta - 25°c) 


SYMBOLS PARAMETERS 
Collector to Base Voltage V 


Collector to Emitter Voltage |  V 


[UNITS _ 
a a 

[Vewo | Emittorto Base Voltage | Vv | 30 
| mA | 100 
pc | 1802 
Ler 











| oie Collector Current 
Junction Temperature °C 
Songs Tempera 


Notes: | 

1. Operation in excess of any one of these parameters may result in 
permanent damage. 

2. Maximum Ty for the NE85600 and NE85635 is 200°C. 






TYPICAL PERFORMANCE CURVES (1 -25°c) 


NE85633 AND NE85635 NE85632 AND NE85634 
TOTAL POWER DISSIPATION vs. TOTAL POWER DISSIPATION 
AMBIENT TEMPERATURE vs. AMBIENT TEMPERATURE 




















i a 
5 5 
S 
EA 3 
” 
S 5 
: : \ 
8 3 = 
3 : we 
0 50 100 150 200 
Ambient Temperature, TA (°C) Ambient Temperature, TA (°C) 
COLLECTOR TO BASE 
_ CAPACITANCE vs. COLLECTOR FORWARD CURRENT GAIN 
TO BASE VOLTAGE vs. COLLECTOR CURRENT 
a A fs Cees tov ttt 
= 4p | [Titty | it uw 300 TTT 
ae TT oT ee ee | 
aul ee : 
% 10 Ee S 100 |——-— = 
a FU i= ee SE = 
a 0.7 i — ag rss 7 — 
@ 0S +1 BZ so -—— = 
8 Tit S as nee na 
wees | 5 ae tee Pe 
ae ae a 2 Bl 
oe Bail a 2 2 
5: ll j wi i 
fo] 
© o.1 10 
50 1 2 3 § 7 10 20 30 S50 


1 23 5 710 =%2 
Vcs (V) Collector Current, Ic (mA) 
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NE856 SERIES 
TYPICAL PERFORMANCE CURVES (ta - 25°c) 


NE85634 
FORWARD INSERTION GAIN 
AND MAXIMUM AVAILABLE GAIN 
vs. FREQUENCY 


p Nv | Ivers tov 


Insertion Gain, |S21E|2 (dB) 
Maximum Available Gain, MAG (dB) 





05 0.7 1.0 2.0 
Frequency, f (GHz) 


GAIN BANDWIDTH PRODUCT 
vs. COLLECTOR CURRENT 


Vee TTT nessess LLL 
ee Ov Neaoees [TT 
PTT il 







Gain Bandwidth Product, fr (GHz) 


Collector Current, Ic (mA) 












INSERTION GAIN vs. 
COLLECTOR CURRENT 
16 
ve=rov tT ttt | | Til 
Gets TE Coo 
a SE tt 
Sg FTI pee TI] 
: oe eect 
2 CT cee TT] 
§ * Oe 
Pa ee a 
ay, 
2 fy 


20 30 50 70100 


3 5 7 10 
Collector Current, Ic (mA) 
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Insertion Gain, |S21E|2 (dB) 
IMa, IMs (dB) Maximum Available Gain, MAG (dB) 


Insertion Gain, |S21e|2 (dB) 


NE85635 
FORWARD INSERTION GAIN 
AND MAXIMUM AVAILABLE GAIN 
vs. FREQUENCY 


Sill 
Lt INA Tee 
tT NSA TTT 
Ht mot. 
THIS a 
NA Pe TTT 
UT Sill 











Frequency, f (GHz) 


NE85632 AND NE85634 
INTERMODULATION DISTORTION 
vs. COLLECTOR CURRENT 


VcE= 10V 
Vo = 100 dBuV/50 Q 


Re= RL = 50Q 


IM2f = 90 + 100 MHz 
IM3f = 2 x 200-190 MHz 





Collector Current, Ic (mA) 


NE85635 
INSERTION GAIN vs. 
COLLECTOR CURRENT 
+| 


VoE = 10V rt 
TTT 


HH eset Ht 
|g 
TCT eet it 
rats 
al 
iii 
: 











1 2 10 20 100 
ie Current, Ic maa 


TYPICAL PERFORMANCE CURVES (ta = 25°c) 


NE85633 
FORWARD INSERTION GAIN 
AND MAXIMUM AVAILABLE GAIN 
vs. FREQUENCY 


25 


20 


Insertion Gain, |S21e|2 (dB) 
Maximum Available Gain, MAG (dB) 





Frequency, f (GHz) 


NE85600 
TYPICAL NOISE PARAMETERS (ta = 25°c) 


NFort | GA 
(dB) (dB) 









NE85630 
TYPICAL NOISE PARAMETERS (a = 25°c) 










< 
it 


co=2.5V,ic=1.0mA 





°o 
& 
° 
& 


[soo | (134 | 120 / 
[soo | 175 | 92 | 062 _| 
[1000 | 198 | 79 | 063 | 152 | 0.10 | 
4500 | 251 | 54 | 071 | 176 | 004 
[500 | 110 | 143] 097 | 92 | 015 
Teoo | 132 | 112 | 044 | 143 | 008 
[1000 [ 150 | 98 | 048 | 169 | 0.07 
[4500 | 188 | 72 | 056 | 177 | 005 __ 
[200 | 236 | 53 | o6o | -150 | 0.17 | 
Vcc = 10 V, ic = 7.0 mA 

500 | 145 | 172] o21 | 113 | 009 | 
[tooo | 127 | 124 | o92 | 17 | 015 | 
T1500 | 166 | 95 | o46 | -141 | 052 | 
[2000 | 222 | 61 

[3000 | 3.20_| 
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NE856 SERIES 


NE85635 
NOISE FIGURE 
vs. COLLECTOR CURRENT 


Noise Figure, NF (dB) 
i) 





1 2 3 5 7 10 20 30 50 70 100 
Collector Current, Ic (mA) 


NE85619 
TYPICAL NOISE PARAMETERS (ta - 25°c) 










P42 oat | 120 
| 134 | 037 | 149 
| 169 | 70 | 046 | 171 | 
[2i17_ [| 45 | 052 | -150_| 
Vcc = 10 V, ic =7.0 mA 
[so | 140 | 185 | 027 | 83 | 
[800 | 124 | 145 | 
| 1000 [137 | 126 | | 143 
[1500 | 1.72 | 90 | 172 | 
| 2000 | 220 | 6 | -152 
[2500 | 275 [134 | 





NE856 SERIES 


NE85632 
TYPICAL NOISE PARAMETERS (ta - 25°c) 











Vec = 4.5 V,ic=10mA 


| so | 14 | 155 | oz | so | - | 
| tooo | 16 | 98 | oss | 159 | o10 | 


NE85633 
TYPICAL NOISE PARAMETERS (1a - 25°c) 









| soo | 162 | 76 | o71 | 62 


| 1000 | 280 | 36 | o74 | 


VcE=2.5V,Ic=1.0mA 


















| 042 | | 013 
[049 0.07 
| 062 | 175 | 004 | 
| 068 | -155 | 0.10 | 
VcE=10V,ic=7.0 mA 
| 500 | 6185 | 145| 037 | 87 | 020 | 
| 1000 | 190 | to8 | 035 | 145 | 011 
| 2000 | 210 | 70 | 054 | -138 | o21 | 
| 3000 | 270 | 48 | o67 | -96 | 053 _ 
| 500 | 1.30 | 160 | 0.09 Pe] 
| soo | 150 | 126 | 019 oad 
| 900 | 160 | 126| 030 | 
| tooo | 160 | 120] 036 | - 
| 1500 | 1.70 | 93 | 046 









® 

N 

© 

© 
e 






3-162 


NE85634 
TYPICAL NOISE PARAMETERS (1 = 25°c) 


beg bed Pel Fran ee 
dB) | MAG | ANG | Rn/50 


dB 
Vcc = 4.5 V,ic=10 mA 
| 140 | 200 [| 043 | 90 | 
Tass 107 | 057 | 112 
| 125 | 155 | 030 | 135 
[180 [sa oz | 179 














NE85635 
TYPICAL NOISE PARAMETERS (1a - 25°c) 


pod) bm Ga 

dB Paro see 
| 500 | 102 [209 | o15 | 117 | o12 | 
[70 | 120 [168 | 027 | 138 | 000 
| tooo | 138 [1507 | os6 [149 [007 | 
| 1500 | 191 | 1266 | 066 | 177 | 006 | 
| 2000 | 231 |toat | oss | st | 018 




















NE85639 
TYPICAL NOISE PARAMETERS (ra = 25°c) 


nro | a | Tor 
(dB) 


(dB) MAG ANG 





























| 500 | 160 | 81 | off | wm | 125 | 
| soo | 200 | 55 | o7s | 121 | 045 | 
ae} eps pee 
| B00 | 154 | 96 | 057 | i24 | 

| 1000 | 175 | 81 | 060 | 148 | O09 | 
| 1500 | 240 | 54 | 071 | -173 [| 005 | 
| 500 | 100 | 145 [ 044 | 8 | O15 | 
| 800 | 3 | 114 | 050 | 126 | 009 | 
| 1000 | 125 | 105 [ 050 | 155 | 007 | 
| 1500 | 160 | 80 | ose | -170 | 006 | 
| 2000 | 210 | 64 | o67 | -146 [021 
| 500 | 115 | 185 [ o18 [| 12 | 015 | 
| tooo | 150 | 135 | 032 [ 169 | 000 | 
[1500 [180 | 105 | 04s | -174 | 014 
| 2000 | 210 | 3s | oss | -142 | 020 
[3000 | 300 [55 | 070 | -to7 | 093 
VcE=10V,Iic=20mA 

[sw [140 | 195] 028 | 12 | 017 
| 1000 | 170 | 145] 035 [175 | on 
| 1500 | 200 | 115] 044 | -159 | 016 
so | eet eee 
| 3000 | 3to | 65 [ 070 | -104 





NE856 SERIES 





+150° +30° 








NE85600 
~ 350 Coordinates in Ohms ps 
Frequency in GHz 
NE85600 VcE = 10 v, ic = 20mA 
VcE = 10 V,ic=7mA 
FREQUENCY $11 $21 $12 S22 K MAG" 
(MHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) 
100 0.881 -40.9 15.380 155.0 0.026 67 0.91 -18.9 0.08 27.7 
200 0.833 -75.0 13.961 138.0 0.041 50.7 0.76 -31.5 0.13 25.3 
500 0.803 -129.8 8.644 108.8 0.056 30.3 0.487 ~==-43.9 0.26 21.9 
1000 0.792 -158.7 4.745 89.5 0.06 25.7 0.36 -46.5 0.49 19.0 
1500 0.789 -170.5 3.260 78.7 0.063 26.9 0.33 -50.5 0.70 17.1 
2000 0.788 -178.0 2.478 70.1 0.065 29.4 0.327 -56.4 0.90 15.8 
2500 0.785 176.3 2.009 62.3 0.069 32.6 0.332 -63.4 1.05 13.3 
3000 0.784 171.8 1.681 55.0 0.073 38.8 0.351 69.6 1.17 11.1 
4000 0.783 164.5 1.277 42.2 0.084 43.9 0.392 -84.4 1.27 8.7 
5000 0.782 158.2 1.027 30.4 0.099 50.4 0.445 ~~ --97.1 1.26 7.1 
6000 0.786 152.7 0.852 20.3 0.118 53.6 0.501 -108.5 1.13 6.4 
7000 0.788 147.5 0.714 11.2 0.138 54.7 0.555 -118.2 1.03 6.1 
8000 0.787 142.5 0.605 3.9 0.158 54.6 0.606 -127.1 0.96 5.8 
a a 
100 0.834 -48.9 20.265 151.6 0.024 61.3 0.872 -23.6 0.13 29.3 
200 0.8 -87.0 17.509 133.0 0.036 46.4 0.691 -38.0 0.15 26.9 
500 0.786 -138.7 9.871 105.4 0.047 31.2 0.410 -50.7 0.31 23.2 
1000 0.782 -163.4 5.268 88.0 0.051 26.9 0.291 -53.1 0.60 20.1 
1500 0.781 -173.7 3.609 78.1 0.056 31.8 0.263 -57.0 0.81 18.1 
2000 0.781 179.6 2.723 70.3 0.061 36.2 0.261 -€2.1 0.98 16.5 
2500 0.778 174.6 2.208 63.0 0.067 40.3 0.271 -68.8 1.10 13.3 
3000 0.777 170.3 1.849 56.1 0.072 45.2 0.287 -75.3 1.21 11.3 
4000 0.777 163.5 1.407 43.7 0.086 49.9 0.330 -88.9 1.28 9.0 
5000 0.779 157.4 1.135 32.0 0.103 53.2 0.385 -100.4 1.23 75 
6000 0.78 152.2 0.947 22.2 0.123 55.4 0.444 -110.2 1.13 6.7 
7000 0.78 147.1 0.802 13.1 0.143 54.8 0.500 -119.2 1.04 6.3 
8000 0.781 142.4 0.687 5.6 0.161 54.2 0.552 -127.5 0.98 6.3 
VcE = 10 V, ic = 20 mA . 
100 0.753 -71.1 31.641 142.9 0.021 59.3 0.777 = -33.9 0.11 31.8 
200 0.756 -112.3 23.756 122.7 0.028 42.9 0.551 -50.5 0.2 29.3 
500 0.771 -152.7 11.553 99.6 0.034 31.7 0.289 -62.9 0.45 25.3 
1000 0.772 -170.7 5.982 85.6 0.041 38 0.195 -65.7 0.76 21.6 
1500 0.774 -178.6 4.055 76.9 0.048 43.8 0.174 -69.6 0.96 19.3 
2000 0.773 176 3.062 70 0.055 475 0.177 = -75.7 1.11 15.4 
2500 0.772 171.8 2.476 63.3 0.064 55.1 0.187 -82.3 1.18 13.3 
3000 0.772 167.9 2.073 57 0.074 53.8 0.208 =—s«- -87..1 1.2 11.8 
4000 0.771 161.7 1.581 45.5 0.092 56.7 0.25 -98.6 1.23 9.5 
5000 0.771 156.1 1.279 34.5 0.112 57.3 0.306 -107.4 1.18 8 
6000 0.776 150.8 1.075 24.7 0.131 §7.1 0.361 -115.4 1.11 7.1 
7000 0.776 146.2 0.919 15.8 0.152 55.3 0.419 -122.2 1.02 6.9 
8000 0.775 141.5 0.797 78 0.169 53.7 0.474 -1288 0.97 6.7 
Note: 


1. Gain Calculations: 


MAG = JS2iL (Kt\/K2-1 ) . When K <1, MAG = MSG. mse = 1S2!L x= 1+LAl?- Sil? - jS2a" 4 S11 S22 - S21 Si2 
|S12] |S12| 2 |S12Se1| 
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NE856 SERIES 
TYPICAL COMMON EMITTER SCATTERING PARAMETERS (1 = 25°c) 


NE85618 
VcE=1V,ic=1mA 
——_——$——— eee 
FREQUENCY $11 $21 $12 $22 K MAG! 
(MHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) 
50 0.985 -13.1 3.826 170.4 0.033 78.1 0.992 6.5 0.1 20.6 
100 0.98 -28.2 3.396 158.7 0.059 70.7 0.973 -12.9 0.1 17.6 
200 0.906 -59.2 3.234 139.9 0.107 55.4 0.909 -23.9 0.1 14.8 
300 0.861 -80.4 2.781 123.8 0.141 41.9 0.838 -32.5 0.19 12.9 
400 0.822 -100.4 2.432 110.5 0.161 31.6 0.776 -39.3 0.23 11.8 
500 0.793 -115.4 2.128 99.5 0.172 22.9 0.725 -448 0.3 10.9 
600 0.769 -128.5 1.886 89.8 0.178 16.1 0.69 -49.6 0.36 10.3 
700 0.754 -139.2 1.674 81.4 0.18 10.2 0.663 -54.0 0.42 9.7 
800 0.748 -148.5 1.51 74.0 0.178 5.2 0.643 -58.3 0.48 9.3 
900 0.74 -156.4 1.364 67.2 0.175 1.1 0.631 62.5 0.55 8.9 
1000 0.738 -163.6 1.247 60.8 0.171 -2.5 0.621 -66.5 0.62 8.6 
1500 0.739 168.1 0.88 34.7 0.139 -11.8 0.607 -87.1 1.00 8.0 
2000 0.748 146.4 0.676 15.4 0.108 -3.8 0.609 -107.4 1.53 3.7 
2500 0.76 126.9 0.558 2.0 0.117 18.0 0.611 -127.8 1.63 2.1 
3000 0.765 108.5 0.492 8.8 0.175 26.4 0.608 -149.5 1.32 1.1 
eS 


VcE=1V,ic=3mA 


50 0.899 -23.4 10.689 164.4 0.032 76.3 0.962 -128 0.09 25.2 
100 0.865 -45.1 9.073 150.5 0.054 64.2 0.908 -24.4 0.10 22.3 
200 0.794 -85.0 7526 127.5 0.088 46.7 0.748 8-415 0.15 19.3 
300 0.724 -109.3 5.882 112.2 0.107 35.1 0618 -52.2 0.27 17.4 
400 0.699 -128.0 4.787 100.9 0.114 27.9 0.528 -59.5 0.34 16.2 
500 0.673 -141.6 4.006 91.9 0.118 23.1 0.468 -646 0.44 15.3 
600 0.668 -152.4 3.426 84.5 0.121 20.0 0.427 -688 0.52 14.5 
700 0.657 -161.1 2.988 78.0 0.123 18.0 0.399 -725 0.61 13.9 
800 0.656 -168.3 2.654 72.3 0.123 16.1 0.38 -76.0 0.69 13.3 
900 0.653 -1745 2.373 67.0 0.124 15.2 0.367 -79.5 0.77 12.8 

1000 0.652 179.2 2.155 61.9 0.124 15.0 0.359 -82.8 0.85 12.4 
1500 0.660 156.4 1.490 40.0 0.129 16.1 0.349 -99.9 1.16 8.2 
2000 0.666 138.4 1.149 21.4 0.147 20.0 0.358 -117.2 1.30 5.6 
2500 0.676 122.0 0.964 6.0 0.181 21.2 0.367 -134.9 1.24 43 
3000 0.681 105.7 0.84 8.5 0.228 17.7 0.374 -1548 1.17 3.2 


VcE = 2.5 V,ic=1mA 


50 0.971 -10.1 2.89 175.8 0.021 80.9 0.998 -3.6 0.03 21.4 
100 0.962 -22.4 2.779 163.2 0.039 75.9 0.988 8.2 0.07 18.5 
200 0.93 -46.4 2625 146.3 0.076 61.4 0.942 -17.3 0.12 15.4 
300 0.895 68.6 2.462 131.1 0.104 48.1 0.893 -24.7 0.17 13.7 
400 0.854 -88.4 2.295 118.3 0.123 36.8 0.839 -31 0.23 12.7 
500 0.823 -104.9 2.095 107.2 0.133 29.1 0.799 -35.9 0.27 12 
600 0.798 -119.4 1.925 97.2 0.14 21.4 0.761 -40 0.33 11.4 
700 0.774 -131.3 1.767 89.3 0.142 16.2 0.738 445 0.38 10.9 
800 0.766 -141.6 1.592 81.2 0.143 11.3 0.719 -48 0.44 10.5 
900 0.758 -150.6 1.459 73.9 0.141 6.6 0.708 -51.6 0.5 10.1 

1000 0.753 -158.9 1.329 67.1 0.137 2.7 0.708 -54.9 0.56 9.9 
1500 0.743 170.2 0.952 41.5 0.111 -5.6 0.681 -13.7 0.94 9.3 
2000 0.752 146.5 0.728 22.1 0.088 4.7 0.681 -92 1.4 5.4 
2500 0.752 126.1 0.605 6.9 0.099 29.8 0.672 -1105 1.55 3.5 
3000 0.758 106.7 0.523 -4 0.152 36.7 0.672 -128.3 1.21 26 





Note: 
1. Gain Calculations: 


2 
MAG = 182iL (Kk t\/k?-1 ) . When K<1,MAG=MSG. MSG =1S2!L x. 1+1A1?-[St1]2-|S24? 4 511 5 - S01 Sip 


[S12] [S12] 2 |Si2S21| 
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TYPICAL COMMON EMITTER SCATTERING PARAMETERS (ta = 25°c) 





NE85619 
VcE =2.5V,Iic=1mA 
FREQUENCY $11 $21 $12 $22 K MAG! 
(MHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) 
50 0.964 -14.4 3.517 167.7 0.022 85.5 0.99 -3.8 0.02 22.0 
100 0.957 -26.7 3.474 1608 0.047 76.1 0.972 -10.5 0.03 18.7 
200 0.92 -50.4 3.216 144 0.084 59.3 0.932 -20.4 0.11 15.8 
300 0.871 -716 2.886 129.9 0.116 476 0.881 -27.1 0.17 14.0 
400 0.833 -90.1 2.583 117.1 0.134 37.4 0.828 -33 0.22 12.9 
500 0.798 -105.2 2.297. 106.5 0.146 29.9 0.782 -37.6 0.28 12.0 
600 0.772 -118 2.044 97.1 0.15 23.6 0.745 -41.8 0.34 11.3 
700 0.754 -129 1.839 89.1 0.153 17.5 0.721 -45.7 0.4 10.8 
800 0.739 -138.8 1.674 81.8 0.152 13 0.704 -49.2 0.46 10.4 
900 0.728 -147.1 1.53 75.1 0.152 9.1 0.689 -52.4 0.53 10.0 
1000 0.721 -154.8 1.406 69.2 0.15 §.2 0.68 -§5.7 0.59 9.7 
1500 0.701 174.1 1.016 44.4 0.124 0.4 0.657 -71.1 0.97 9.1 
2000 0.696 148.5 0.801 25.3 0.104 12.6 0.642 -86.1 1.45 49 
2500 0.7 124.4 0.672 11.1 0.128 34.2 0.628 -102.3 1.43 3.3 
3000 0.706 102.3 0.594 0.2 0.198 38.6 0.61 -120.9 1.16 2.3 
VcE =2.5V, ic=3mA 
50 0.891 -22.1 9.72 163.1 0.022 83.5 0.98 -79 0.03 26.5 
100 0.864 -39.3 9.323 153.2 0.045 68.3 0.915 -19.1 0.12 23.2 
200 0.79 -718 7.861 132.7 0.071 51.0 0.806 -32.8 0.2 20.4 
300 0.723 -96.9 6.425 118.0 0.092 40.8 0.682 418 0.28 18.4 
400 0.676 -116 5.336 106.4 0.097 33.1 0.602 -478 0.37 17.4 
500 0.651 -130.3 4.518 97.4 0.102 30.0 0.545 -§1.5 0.45 16.5 
600 0.633 -141.5 3.876 89.8 0.106 275 0.501 -546 0.53 15.6 
700 0.618 -151.1 3.401 83.5 0.107 25.5 0.476 -57.1 0.62 15.0 
800 0.608 -159.1 3.031 776 0.109 24.3 0.456 -59.7 0.71 14.4 
900 0.600 -166.0 2.733 72.3 0.11 23.4 0.445 61.9 0.79 14.0 
1000 0.597 -172.5 2.488 67.6 0.112 23.3 0.438 64.5 0.85 13.5 
1500 0.585 162.0 1.746 46.4 0.123 25.9 0.42 -75.8 1.13 9.3 
2000 0.578 140.2 1.369 28.5 0.148 30.8 0.414 -88.1 1.23 6.8 
2500 0.587 119.7 1.144 12.8 0.185 32.0 0.402 -101.5 1.19 5.3 
3000 0.599 100.4 0.996 -1.6 0.243 27.2 0.385 -119 1.08 44 
3500 0.625 83.1 0.887 -15 0.302 19.5 0.362 -142.2 1.02 3.8 
4000 0.656 68.4 0.806 -26.5 0.365 8.4 0.363 -170.7 0.96 3.4 
VcE=3V,ic=7mA 
50 0.817 -26.4 15.028 160.1 0.02 83 0.952 -12.0 0.05 28.8 
100 0.787 -49.1 13.973 147.9 0.036 68.5 0.862 -248 0.11 25.9 
200 0.698 -86.3 10.978 125.9 0.058 48.8 0.709 -40.6 0.26 22.8 
300 0.637 -111.3 8.522 111.7 0.072 42.1 0.582 -49.1 0.37 20.7 
400 0.603 -129.4 6.851 101.3 0.078 36.5 0.495 -54.1 0.48 19.4 
500 0.582 -142.5 5.693 93.3 0.082 35.8 0.44 -57.0 0.59 18.4 
600 0.570 -152.5 4.829 86.6 0.086 33.9 0.401 -59.4 0.69 17.5 
700 0.560 -160.9 4.204 81.1 0.089 34.3 0.379 61.3 0.78 16.7 
800 0.554 -168.1 3.725 75.9 0.093 34.8 0.365 -€3.3 0.85 16.0 
900 0.548 -174.2 3.348 71.0 0.097 34.9 0.352 64.9 0.92 15.4 
1000 0.543 -179.7 3.038 66.8 0.10 35.7 0.347 -67.0 0.99 14.8 
1500 0.533 156.8 2.113 47.3 0.13 37.6 0.334 -76.1 1.12 10.0 
2000 0.526 136.6 1.646 30.2 0.164 37.1 0.33 -86.8 1.16 7.6 
2500 0.532 117.6 1.371 14.8 0.209 32.2 0.32 -98.6 1.12 6.1 
3000 0.55 99.5 1.194 0.1 0.259 25.5 0.301 -115.5 1.06 5.1 
3500 0.578 83.5 1.059  -13.7 0.312 17.2 0.277 =-138.4 1.01 47 
4000 0.619 69.3 0.958 -26.3 0.363 6.2 0.273 -167.9 0.96 42 


Note: 


1. Gain Calculations: 
MAG = ry (kK t\/K?-1 ) . When K<1,MAG=MSG. MSG = 
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2 sa 


2 2 
JAS2iL x. i+tA - [S11]? -|S2aj" 4 = S11 See - Ser St2 





NE856 SERIES 
ee 


TYPICAL COMMON EMITTER SCATTERING PARAMETERS (1a -25°c) 


NE85630 
VcE=2.5V,Ic=1mA 
ees 
FREQUENCY $11 S21 $12 S22 K MAG' 
(MHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) 
SO 0.931 -14.9 3.753 166.3 0.025 85.1 0.997 5.2 0.03 21.8 
100 0.937 -29.6 3.500 161.0 0.052 75 0.972 -9.8 0.02 18.3 
200 0.873 -55.1 3.138 141.0 0.087 59.1 0.92 -17.8 0.16 | 15.6 
300 0.842 -76.3 2.775 127.5 0.114 47.7 0.866 -23.8 0.21 13.9 
400 0.793 -95.1 2.460 115.5 0.127 39.2 0.806 -28.7 0.27 12.9 
500 0.752 -110.5 2.161 105.0 0.134 32.1 0.765 -32.3 0.36 12.1 
600 0.727 -123.0 1.903 96.5 0.138 28.1 0.734 -35.5 0.42 11.4 
700 0.708 -133.9 1.717 88.8 0.138 23.9 0.714 -38.5 0.50 10.9 
800 0.696 -143.3 1.555 82.0 0.134 22.0 0.700 -41.3 0.58 10.6 
900 0.683 -151.5 1.414 76.4 0.128 21.0 0.687 -44.1 0.69 10.4 
1000 0.676 -159.2 1.305 70.9 0.124 21.3 0676 -468 0.78 10.2 
1500 0.664 169.7 0.947 50.7 0.106 43.8 0.655 -60.8 1.22 6.7 
2000 0.656 143.9 0.751 37.2 0.159 69.6 0.653 -76.4 1.10 48 
2500 0.655 120.0 0.647 30.2 0.274 71.3 0.634 -92.7 0.94 3.7 
3000 0.647 99.1 . : . : ; : i : 
————_--———™--—---Y"—_—_—_—-—-—-———————————————— ee SS 


VcE=2.5V,ic=3mA 


50 0.884 -22.4 9.82 161.3 0.028 718 0.967 -10.9 0.22 25.4 
100 0.839 -43.0 9.367 1523 0.04 66.4 0.928 -18.5 0.1 23.7 
200 0.731 -76.2 7.387 129.2 0.074 53.2 0.779 ~=-30.1 0.26 20 
300 0.653 -100.3 5.921 115.2 0.087 445 0.665 -36.1 0.38 18.3 
400 0.600 -119.1 4846 105.1 0.093 41.3 0.587 -39.9 0.49 17.2 
500 0.572 -133.0 4.072 96.5 0.098 39.3 0536 -42 0.60 16.2 
600 0.552 -143.9 3.496 90.0 0.102 39.4 0.503 -43.8 0.70 15.3 
700 0.540 -153.0 3.073 83.9 0.105 39.6 0.481 -45.5 0.80 14.7 
800 0.529 -160.7 2.716 78.7 0.110 416 0.467 -47.4 0.88 13.9 
900 0.524 -166.9 2.447 743 0.114 43.4 0.457 -49.3 0.95 13.3 

1000 0.521 -173.7 2.242 69.7 0.118 45.6 0.448 -51.3 1.01 12.2 
1500 0.517 161.3 1.589 52.2 0.157 56.6 0.431 61.7 1.10 8.1 
2000 0.510 139.8 1.253 37.9 0.219 60.2 0.433 -73.9 1.05 6.2 
2500 0.525 119.5 1.06 26.8 0.30 58.2 0.431 -87.6 0.95 5.5 
3000 0.537 102.7 0.93 17.9 0.39 51.9 0.418  -103.9 0.92 3.8 


VcE=10V,ic=7mA 


50 0.823 -18.6 15.781 164.3 0.013 80.1 0.955 -10.2 0.13 30.8 
100 0.768 -39.4 14.539 149.3 0.025 69.2 0.885 -183 0.23 27.6 
200 0.607 -75.7 11.892 127.5 0.039 59 0.705 -27.2 0.43 24.8 
400 0.441 -121.3 7582 102.9 0.055 56.8 0.538 -29.9 0.74 21.4 
600 0.384 -146.2 5.346 90.3 0.07 60.5 0.481 -30.3 0.91 18.8 
800 0.36 -163.3 4.104 81.2 0.084 62.9 0.457 = -31.5 1.02 16 

1000 0.35 -176.2 3.323 73.9 0.103 65.2 0.444 -34.0 1.05 13.7 
1200 0.347 173 2.783 67 0.119 67 0.432 -38.0 1.10 11.8 
1400 0.352 162.7 2.438 61.9 0.141 68.8 0.423 -40.2 1.07 10.8 
1600 0.358 153.7 2.174 56.3 0.161 68.3 0.429 -43.9 1.04 10.1 
1800 0.363 145.6 1.967 50.8 0.183 67.5 0.428 -47.7 1.02 9.4 
2000 0.373 138.4 1.787 45.6 0.206 66.4 0.436 -51.9 0.98 9.4 
2200 0.381 132.2 1.635 41.1 0.229 65.6 0.431 -56.4 0.98 8.5 
2400 0.388 125.3 1.535 36.9 0.252 64.4 0.43 -60.6 0.95 78 
2600 0.396 119.7 1.438 33.4 0.281 63.3 0.425 -65.2 0.93 7.1 
2800 0.405 114.2 1.355 29.4 0.306 61.2 0.421 -69.9 0.92 6.5 
3000 0.414 108.8 1.289 26.0 0.332 59.5 0.422 8-743 0.90 5.9 
3200 0.427 103 1.228 22.2 0.359 57.0 0.417 -79.4 0.89 5.3 
3400 0.433 98.1 1.168 19.3 0.389 54.6 0.412 -846 0.88 48 
3600 0.448 93.7 1.124 16.2 0.414 51.9 0.401 -90.2 0.88 43 





Note: 
1. Gain Calculations: 


MAG = 82! (kK t\/k?-1 ) . When kK <1, MAG=MSG. MSG =-1S21L x. 1+141?-[S11]2- 18242 4 _ 51,5. So Si2 
[S12] [S12] 2 |S12 Sar 
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TYPICAL COMMON EMITTER SCATTERING PARAMETERS (ta =25°c) 


VcE=10V, IC = 20 ae 


VcE=25V,ic=3mA 


NE85632 
VcE=10V,ic=7mA 
FREQUENCY $11 
(MHz) MAG ANG MAG 
100 0.71 -50 16.63 
200 0.54 -84 11.97 
500 0.4 -134 5.98 
1000 0.34 -173 3.26 
1500 0.34 163 2.33 
2000 0.37 140 1.94 
VcE = 10 V, ic = 10 mA 
100 0.62 -58 20.35 
200 0.45 -95 13.62 
500 0.35 -141 6.44 
100 0.31 -177 3.46 
1500 0.31 160 2.46 
2000 0.34 138 2.04 
Vc—E = 10 V, ic = 20 mA 
100 0.45 -78 26.73 
200 0.32 -116 15.88 
500 0.28 -154 7.03 
1000 0.27 175 3.72 
1500 0.28 155 2.63 
2000 0.3 134 2.17 
NE85633 
VcE =2.5V,ic=1mA 
50 0.96 12.7 3.696 
100 0.942 -25.3 3.417 
200 0.898 -49.1 3.168 
300 0.84 -69.9 2.826 
400 0.8 -87.6 2.521 
500 0.751 -101.7 2.239 
600 0.717 -115.1 1.995 
800 0.672 -135.4 1.632 
1000 0.649 -150.7 1.391 
1500 0.627 178.2 1.032 
2000 0.624 154.3 0.842 
2500 0.615 131.9 0.747 
3000 0.601 112.1 0.709 
50 0.891 -17.8 10.11 
100 0.876 -38.9 8.943 
200 0.749 -69.4 7.442 
300 0.655 -93.2 5.97 
400 0.603 -111.5 4.927 
500 0.558 -124.9 4.164 
600 0.533 -136.4 3.558 
800 0.501 -153.3 2.802 
1000 0.488 -165.9 2.303 
1500 0.478 169.8 1.66 
2000 0.483 151.2 1.337 
2500 0.489 132.7 1.155 
3000 0.499 116.9 1.042 
50 0.693 -31.3 22.241 
100 0.602 -60.1 19.04 
200 0.471 -98 13.178 
400 0.389 -138.4 7.545 
600 0.37 -159.5 5.208 
800 0.367 -172.8 3.977 
1000 0.369 177.5 3.229 
1200 0.374 169.5 2.74 
1400 0.379 163.6 2.386 
1600 0.391 157.6 2.131 
1800 0.396 153.1 1.932 
2000 0.409 149.4 1.778 
2500 0.425 141.1 1.512 


$21 


ANG 
141 
119 

91 


125 
105 
85 
64 
47 


21.7 


168.5 
152.8 
131.8 
117 
105.9 
98 
90.7 
79.8 
70.6 
52.6 
379 
25.6 


MAG 
0.02 
0.04 
0.08 


0.308 
0.448 


0.028 
0.048 
0.075 
0.095 
0.101 
0.11 

0.115 
0.126 
0.138 
0.182 
0.249 
0.337 
0.433 


0.021 
0.047 
0.072 
0.093 
0.117 
0.14 

0.167 


$12 


ANG 
70 


rs) 


G&BEBSIVLS) FASVE 


80.7 
71.4 
53.6 
47.3 
43.1 
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NE856 SERIES 
TYPICAL COMMON EMITTER SCATTERING PARAMETERS (ta - 25°c) 
ee ee) 











(ES 
ae _ 


° Coordinates in Ohms 





- 150 Frequency in GHz -90° 
NE85634 : VcE = 10 V, Ic = 20 mA 
VcE=10V,ic=7mA 
FREQUENCY $11 $21 $12 $22 K MAG!" 
(MHz) MAG ANG MAG ANG MAG ANG MAG #§$=+ANG (dB) 
100 0.714 -42.6 14.567 144 0.031 69.3 0.84 -22.1 0.3 26.7 
200 0.508 -779 11.129 121 0.047 63 0.636 # -31 0.56 23.7 
400 0.326 -119.5 6.585 98.1 0.072 65.1 0.478 = -33 0.85 19.6 
500 0.286 -132.9 5.409 91.8 0.086 66.9 0.452 -32.8 0.91 18 
600 0.264 -144.5 4.579 86.5 0.096 68.7 0.431 -33.3 0.98 16.8 
800 0.237 -162.6 3.553 78.1 0.124 70.9 0.415 -35.6 1.01 14 
1000 0.225 -177.8 2.899 70.3 0.152 72 0.41 -38.5 1.02 11.9 
1500 0.226 148.3 2.083 55 0.228 71 0.411 -50.3 0.99 9.6 
2000 0.262 122.2 1.669 42.4 0.302 67.1 0.403 -66.5 0.96 7.4 
2500 0.35 102.4 1.454 29.6 0.381 60.6 0.42 -87.4 0.89 5.8 
3000 0.451 87.6 1.258 17.6 0.445 51.5 0.455 -113.6 0.86 45 
3500 0.548 75.7 1.095 6 0.486 41.4 0.52 -139.5 0.85 3.5 
4000 0.628 65.2 0.94 -4.4 0.5 31 0.593 -160.3 0.85 2.7 
eS 


VcE=10V,Iic=10mA 
sas 


100 0.616 -50.5 18.431 138.3 0.028 68 0.777 =©-25.8 0.39 28.2 
200 0.405 -87.2 12.799 115.2 0.043 65.4 0.565 -32.5 0.68 24.7 
400 0.259 -127 7.121 95.1 0.072 70 0.426 § -32.5 0.91 20 
500 0.231 -140.2 5.796 89.6 0.086 70.8 0.409 = -31.9 0.96 18.3 
600 0.214 -150.9 4.893 84.9 0.098 71.7 0.391 -32.4 1 17 
800 0.196 -168.7 3.757 77.2 0.129 3 0.379 -34.4 1.02 13.8 
1000 0.188 176.2 3.081 69.7 0.16 73.5 0.377 -376 1.02 12 
1500 0.194 143.1 2.202 55.3 0.239 70.3 0.378 -49.5 0.98 9.6 
2000 0.232 118.4 1.766 43 0.309 65.5 0.369 -66.2 0.97 76 
2500 0.32 100.2 1.537 30.9 0.386 58.7 0.385 -87.3 0.91 6 
3000 0.421 86.8 1.338 18.8 0.446 50 0.418 -113.7 0.88 48 
3500 0.523 75.7 1.176 7.1 0.481 40.3 0.484 -139.9 0.87 3.9 


VcE = 10 V, Ic = 20 mA 


100 0.41 68.8 25.453 126.7 0.024 71.1 0.65 -31.2 0.57 30.3 
200 0.252 -105.2 14.914 106.5 0.04 715 0.452 -32.8 0.84 25.7 
400 0.177 -142.5 7.78 91.2 0.072 76.3 0.36 -29.6 0.97 20.3 
500 0.163 -155.1 6.281 86.4 0.089 74.7 0.351 -29.3 0.99 18.5 
600 0.155 -164.7 5.279 82.5 0.103 76.7 0.339 -29.7 1.01 16.5 
800 0.148 178.8 4.043 75.7 0.137 75.9 0.334 -32.1 1.01 14.1 
1000 0.146 164.9 3.292 69.3 0.171 74.1 0.334 -35.8 1.01 12.2 
1500 0.157 133.3 2.352 56.3 0.25 69.7 0.337 -47.9 0.99 9.7 
2000 0.197 111.2 1.877 44.2 0.321 63.5 0.327 -65.7 0.98 7.7 
2500 0.285 95.9 1.643 32.5 0.392 56.4 0.339 -876 0.94 6.2 
3000 0.387 84.5 1.44 21.1 0.446 48 0.372 -115.1 0.92 5.1 
3500 0.489 745 1.274 9.2 0.476 38.7 0.439 -141.6 0.9 43 
4000 0.576 65 1.112 -2.1 0.489 28.7 0.521 -161.3 0.88 3.6 





Note: 
1. Gain Calculations: 


2 
MAG = S2tL (kK t\/K?-1 ) . When K<1,MAG=MSG. MSG = -S2L_ x. 1+14]?-|St/?- [S22 4 _ 51,5 -S91 S10 


[S12] [S12] 2 |S12Se1| 


3-168 


NE856 SERIES 





TYPICAL COMMON EMITTER SCATTERING PARAMETERS (ta = 25°c) 








NE85635 
VcE=10V,ic=7mA 
FREQUENCY $11 $21 $12 $22 K MAG! 
(MHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) 
100 0.82 -47 18.86 154 0.007 35 0.91 -16 0.51 34.3 
500 0.68 -141 8.12 100 0.02 34 0.45 -41 1.18 23.5 
1000 0.66 -169 4.29 7 0.03 34 0.36 -48 1.77 16.5 
1500 0.66 174 2.94 64 0.04 39 0.38 -53 1.87 13.3 
2000 0.65 160 2.29 50 0.05 42 0.34 -61 2.07 10.7 
2500 0.67 145 1.81 37 0.10 44 0.38 -76 1.14 10.3 
3000 0.69 134 1.57 24 0.12 46 0.4 -89 1.01 10.6 
3500 0.69 123 1.31 11 0.15 39 0.41 -100 0.96 9.4 
4000 0.71 112 1.2 1 0.16 39 0.43 -111 0.91 8.8 
VcE = 10 V, ic = 20 mA 
100 0.65 -78 34.20 141 0.003 9 0.79 -27 1.24 37.6 
500 0.64 -162 10.38 93 0.007 43 0.26 -49 3.66 23.1 
1000 0.62 179 §.32 75 0.02 52 0.21 -56 2.69 17.1 
1500 0.62 167 3.62 63 0.04 53 0.23 -56 1.94 14.0 
2000 0.62 153 2.8 50 0.06 54 0.19 -€3 1.74 11.7 
2500 0.64 140 2.22 39 0.11 50 0.25 -82 1.12 10.9 
3000 0.65 131 1.92 26 0.14 48 0.27 -94 0.99 11.4 
3500 0.67 120 1.62 14 0.16 38 0.28 -105 0.96 10.1 
4000 0.68 110 1.48 4 0.17 38 0.3 -115 0.96 9.4 
VcE = 10 V, ic = 30 mA | 
100 0.61 -91 38.48 135 0.004 7 0.73 -31 1.08 38.1 
500 0.63 -168 10.75 91 0.008 46 0.23 -48 3.22 23.3 
1000 0.62 176 5.47 74 0.02 57 0.19 -56 2.65 17.3 
1500 0.62 164 3.71 62 0.04 59 0.21 -55 1.93 14.1 
2000 0.62 152 2.86 50 0.06 57 0.17 -61 1.73 11.8 
2500 0.65 139 2.28 38 0.12 52 0.22 -83 1.02 11.9 
3000 0.65 130 1.96 27 0.14 49 0.22 -94 1.03 10.4 
3500 0.67 120 1.66 15 0.16 43 0.26 -105 0.97 10.2 
4000 0.68 110 1.51 5 0.18 38 0.27 -118 0.94 9.2 
NE85639 
VcE =2.5V,Iic=1mA 
100 0.968 -27.2 3.616 164.2 0.049 74.5 0.985 -8.1 0.03 18.7 
500 0.785 -103.1 2.42 110.9 0.146 35.4 0.769 -29.3 0.31 12.2 
1000 0.712 -156.8 1.493 76 0.15 16.3 0.625 -40.9 0.63 10.0 
1500 0.716 172 1.059 53.7 0.122 15.3 0.573 -54.4 1.06 7.9 
2000 0.739 150.8 0.829 37.9 0.107 36.7 0.549 -72.6 1.43 5.0 
2500 0.775 134.6 0.659 26.6 0.146 57.1 0.537 -948 1.23 3.7 
3000 0.793 122 0.553 20.6 0.215 61.1 0.546 -118.5 1.07 2.5 
VcE =2.5V,ic=3mA 
100 0.888 -39.1 9.537 156.1 0.046 65.8 0.935 -16.4 0.14 23.2 
500 0.628 -127.4 4.65 101.3 0.104 36.1 0.523 -42.8 0.5 16.5 
1000 0.594 -173.1 2,549 74.3 0.117 34.3 0.368 -49.8 0.9 13.4 
1500 0.615 162.3 1.767 56.3 0.133 40.7 0.31 -60.9 1.12 9.1 
2000 0.649 145 1.361 418 0.159 48.4 0.283 -79.4 1.17 6.8 
2500 0.686 132 1.112 29.9 0.199 50.9 0.276 -1029 1.1 5.5 
3000 0.716 121 0.93 20.7 0.245 50.4 0.304 -127.4 1.04 46 
CE 00 eee 
100 0.759 -43 16.992 148 0.004 54 0.896 -18 0.73 36.3 
500 0.478 -138 6.93 98 0.051 51 0.496 -29 0.83 21.3 
1000 0.459 178 3.728 75 0.081 57 0.398 -31 1.07 15.0 
1500 0.49 155 2.557 61 0.119 61 0.353 -39 1.07 11.7 
2000 0.512 139 1.951 49 0.16 63 0.326 -47 1.06 9.4 
2500 0.563 127 1.597 38 0.203 62 0.293 -63 0.99 9.0 
3000 0.604 117 1.354 26 0.246 57 0.275 -84 0.94 7.4 
3500 0.651 108 1.164 18 0.29 52 0.279 -109 0.90 6.0 
4000 0.692 101 1.036 11 0.334 49 0.316 -129 0.84 49 
4500 0.727 93 0.898 3 0.371 44 0.362 -147 0.83 3.8 
5000 0.736 86 0.817 -1 0.41 38 0.417 -161 0.85 3.0 





Note: 


1. Gain Calculations: 


2 2 
mac JS2iL (ki\/K2-1 ) . WhenK<1,MAG=MsG. MsG =S2tL x. T+1Al [Suit |S2q" | 4. $11 Sze - Sat S12 


[S12| 


[S12] ° 2 |S12 Sa1| 


3-169 


NE856 SERIES 
OUTLINE DIMENSIONS (units in mm) 


NE85600 (CHIP) 
(Chip Thickness: 140 to 160 pm) 








PACKAGE OUTLINE 18 
2.1402 
Jo-1.25 + 0.1-> 0.37005 
LEADS 2,8, 4) 


2.020.2 0.65 


0.15 


0.9 +0.1 ae 4 
_ 4 


+0.10 
leas 0.15 0.05 


PACKAGE OUTLINE 19 





0.75 + 0.05 f 


0.6 


PACKAGE OUTLINE 18 
RECOMMENDED P.C.B. LAYOUT 


0.6 





PACKAGE OUTLINE 18 
RECOMMENDED P.C.B. LAYOUT 
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OUTLINE DIMENSIONS (units in mm) 


PACKAGE OUTLINE 30 
(TO-92) 


2120.2 
| Jo1.25+0.1-0 
2 





PACKAGE OUTLINE 32 
(TO-92) 
$5.2 MAX 


Pe —1... 
i 
1.27 i 


2.54 


PACKAGE OUTLINE 33 
(SOT-23) 


40.10 
0.65 9 15 
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NE856 SERIES 


PACKAGE OUTLINE 30 
RECOMMENDED P.C.B. LAYOUT 





PACKAGE OUTLINE 33 
RECOMMENDED P.C.B. LAYOUT 








NE856 SERIES 





OUTLINE DIMENSIONS (units in mm) 


PACKAGE OUTLINE 34 PACKAGE OUTLINE 35 
(SOT-89) (MICRO-X) 





2.55402 
9.17008 fr 42.1 
i _ ets MAX 
~— = 


0.55 





PACKAGE OUTLINE 39 PACKAGE OUTLINE 39 
RECOMMENDED P.C.B. LAYOUT 
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NEC 





NPN SILICON 


MICROWAVE TRANSISTOR | NE87112 








FEATURES 


¢ HIGH GAIN BANDWIDTH PRODUCT: fr = 2 GHz 
¢ LOW NOISE FIGURE: NF = 1.5 dB at 70 MHz 
¢ HIGH BREAKDOWN VOLTAGE: Vcso = 45 V 





DESCRIPTION 





The NE87112NPN Silicon Transistor is designed for low-noise 
IF and RF amplifier applications up to 2 GHz. High input 
impedance, low noise figure and high ft make this device well 
adapted to mixer applications and general purpose amplifiers. 
NEC's platinum-silicide, titanium, platinum and gold metalliza- 
tion system assures performance reliability and consistency. 


ELECTRICAL CHARACTERISTICS (1a = 25°c) 




















PART NUMBER NE87112 
EIAJ’ REG NUMBER 2801260 
PACKAGE OUTLINE 12 (TO-72) 
SYMBOLS PARAMETERS AND CONDITIONS | UNITS | 
Gain Bandwidth Product at VcE = 6 V, Ic = 6 mA | GHz 




















Maximum Available Gain? at VcE = 6 V, IC =6 mA 
f = 0.2 GHz dB 
f = 0.5 GHz dB 


Minimum Noise Figure at VcE = 6 V, Ic = 2mA 
dB 
f = 0.5 GHz dB 


f = 1 GHz 


iol Insertion Power Gain at VcE = 6 V, Ic =6 mA 


f = 0.2 GHz 
f = 0.5 GHz 





f= 
Forward Current Gain at VcE = 6 V, ICc=6 mA 





Collector Cutoff Current at Vcs = 30 V, le =0 


dB 
dB 
dB 
dB 
Emitter Cutoff Current at Vee = 2 V, Ic =0 
Collector to Base Capacitance? at Vcs = 6 V, IE = 0, f = 1 MHz | pF 
PT Total Power Dissipation | mw 


Notes: 
1 . Electronic Industrial Association of Japan. 


2. Maximum Available Gain (MAG) is calculated from the device S-Parameters using the equation, 
2 2 
maG = JS2tL (ki\/K2-1 ) . When K<1,MAG =MSG. MSG =1S2iL x. 1+1Al°-ISHIE-[S2" | 4 - S11 S22 - S21 St2 
[S12 |S12| 2 |S12Se1| 
3. CCB measurement employs a three-terminal capacitance bridge incorporating a guard circuit. The emitter terminal shall 
be connected to the guard terminal. 





Thermal Resistance (Junction-to-Case) 
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NE87112 





ABSOLUTE MAXIMUM RATINGS! (ta - 25°c) 










UNITS | 
Collector to Emitter Voltage 
[te | Collector Current | sma 
Notes: 
1. Operation in excess of any one of these parameters may result in 
permanent damage. 


TYPICAL PERFORMANCE CURVES (ta =25°c) 














COLLECTOR TO BASE 
CAPACITANCE vs. COLLECTOR TO 
POWER DERATING CURVE BASE VOLTAGE 
300 ae. 
Li 
= 
= a 
E S ‘ 
= A 
a. S14 
ce 200 5 i 
Ss o 
§ a 0.7 — 
2 0 x 
ra) 2 05 
® 100 3 Ee 
: 2 . 
g S 03 
é : 
0 O 02 
0 05 1 23 5 7 10 20 
Ambient Temperature, TA (°C) Collector toBase Voltage, VCB (V) 
MAXIMUM AVAILABLE GAIN? 
INSERTION GAIN vs. FREQUENCY vs. FREQUENCY 
= aan co 0a || Ss ea 50 
» ILI = 
— oN ELT TT a 
g He LL : 
= 10 ee 2 ee ee : 
Ww On, EEE . “S eee = é 
o 
= 5 30 
: 2 
5 3 
S 3 9 20 
s : 
” 
Fe 1 a GS Gs Gs Gs 2 ee, * eee eee ee E is 
0.7 eae g 
0.5 ( aa 0 
1 2 3 5 7 1 2 3 5 2. 
Frequency, f (GHz) Frequency, f (GHz) 
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NE87112 





OUTLINE DIMENSIONS (units in mm) 
PACKAGE OUTLINE 12 


5.33 MAX 





TYPICAL PERFORMANCE CURVES (1 = 25°c) 























NOISE FIGURE vs. COLLECTOR GAIN BANDWIDTH PRODUCT 
CURRENT vs. COLLECTOR CURRENT 
: : ; nae TeV 
CCM att e COE 
PF S ACMI 
: s LL AAMLATHIIN | 
=z 4 : 1 Eee ye SSS ss 
= & 7 ooo 
5 s | | TCU }—— eT Titi CT CT CT 
2 : 5 5 a A ht HH 
7 : may ail mail 
E . . COA Ercan 
= 4 2 Ae 
Oo 
1 a | 
0.1 0.2 05 1 2 § 10 20 50 100 0.1 02 0.5 1 2 § 10 20. 50 
Collector Current, Ic (mA) Collector Current, Ic (mA) 
NOISE FIGURE vs. COLLECTOR NOISE FIGURE vs. COLLECTOR 
CURRENT CURRENT 
7 6 
Tee? 
TTT 5 ; Bail 
2. = MT TT 
3 S , all 
> 5 > al 
g S 3 a 
e , Es 1 
3 e 2 a 
3 | < 3 HL TY 
call WATT 
Cr CO Tn 1 
> | TTT TE I o TUM 
0102 05 1 2 § 10 20 50 100 0.1 02 05 1 2 § 10 20 50 100 
Collector Current, Ic (mA) Collector Current, Ic (mA) 
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NE87112 
TYPICAL COMMON EMITTER SCATTERING PARAMETERS (ta =25°c) 





+90° 










COSY 
es 
LTV 
AK 

2 VE 


Coordinates in Ohms -120° 
Frequency in GHz -90° 
(VcE =6 V, Ic = 6 mA) 


2180° 










VcE=6V,ic=2mA 


FREQUENCY $11 | S21 S12 S22 K MAG! 
(MHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) 

100 0.86 -30 5.61 150 0.02 71 0.94 -11 0.3 24.5 

200 0.73 -54 4.73 130 0.05 62 088 -18 0.41 19.8 

500 0.46 -99 2.79 93 0.08 53 0.77 = -29 0.81 15.4 

1000 0.30 -142 1.63 61 0.11 57 0.72 -44 1.19 9.1 
1500 0.25 -169 1.20 37 0.15 59 0.75 -64 1.07 7.4 
2000 0.20 171 0.92 14 0.18 56 0.79 -84 1.02 6.2 

—_——_ Eee 





MCE SO VG NC I i 


100 0.75 -43 8.89 138 0.02 71 089 -13 0.4 26.5 
200 0.56 -70 6.51 117 0.04 60 081 -18 0.62 22.1 
500 0.32 -113 3.25 84 0.07 61 0.72 -27 1 16.7 
1000 0.24 -154 1.81 57 0.12 64 0.7 -43 1.09 10 
1500 0.22 -178 1.32 34 0.16 60 0.74 -€62 0.98 9.2 
2000 0.17 166 0.99 12 0.18 56 0.77 86-83 1.07 5.8 
—_———_— SSS 


VCE GV NC me A an ee 


100 0.65 -52 10.62 131 0.02 66 086 -14 0.53 27.3 

200 0.46 -79 7.19 109 0.03 65 0.77 =-18 0.85 23.8 

500 0.28 -124 3.36 81 0.07 64 0.71 -26 1.01 16.2 

1000 0.23 -162 1.85 54 0.12 65 0.7 -42 1.07 10.3 

1500 0.22 173 1.33 32 0.16 62 0.74 61 0.96 9.2 

2000 0.17 157 0.99 10 0.19 57 0.78 -83 0.97 7.2 
eee 


VcE =6 V, ic =10 mA 


100 0.51 68 11.76 121 0.02 68 0.82 -13 0.63 27.7 
200 0.35 -97 7.18 102 0.03 66 0.76 -15 0.92 23.8 
500 0.26 -142 3.21 76 0.07 68 0.72 -24 0.99 16.6 
1000 0.25 -177 1.74 51 0.11 70 0.71 -41 1.14 9.7 
1500 0.25 158 1.25 30 0.16 67 0.75 -62 0.94 8.9 
2000 0.2 135 0.93 7 0.2 61 0.79 -84 0.91 6.7 








Note: 
1. Gain calculations: 


2 
MAG = al (Ki\/K?-1 ) . When K<1,MAG =MSG. msG = 1S2L x. 1+1A1?-1S11]?-|S2? 4 514.9 - gor Si2 


[S12] 2 |S12Sa1! 
MAG = Maximum Available Gain 
MSG = Maximum Stable Gain 
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» EC NE88900 


PNP SILICON HIGH | NE88912 
FREQUENCY TRANSISTOR | NE88933 














NE88935 

FEATURES DESCRIPTION 
+ PNP COMPLEMENT TO NE327 The NE889 series of PNP silicon transistors is designed for 
« HIGH GAIN BANDWIDTH PRODUCT: ft = 4 GHz ultrahigh speed current mode switching applications and 
» HIGH GAIN: 18dB at 500 MHz i rian to e valpely sat available in 

several package styles and in chip form 88900). The 
> LOW NOISE : 2 dB at S500 MHz NE88935 is an economical metal ceramic stripline version 
¢ RELIABLE: Gold Metallization and Rugged Packages which features low parasitic elements and is ideal for low cost 


hybrid circuits. Reliability is assured by NEC's stringent pro- 
duction controls, which are patterned after MIL-S-19500 and 
NEC's use of Pt/Si-Ti-Pt-Au metallization. 


ELECTRICAL CHARACTERISTICS (ta = 25°c) 











PART NUMBER NE88900 NE88912 NE88933 
EIAJ’ REGISTERED NUMBER 2SA1228 2SA1424 
PACKAGE OUTLINE 00 (CHIP 12 (TO-72 33 (MINI-MOLD 


[TYP | MAX| MIN| TYP 


fT Gain Bandwidth Product at Vce = -5 V, 
Ic =-15mA GHz 


NFMIN Minimum Noise Figure? at 
dB 
dB 
dB 



















VceE =-10 V, Ic =-3 mA, 
f = 0.2 GHz 
f = 0.5 GHz 
f= 1 GHz 


Maximum Available Gain® at 
Vce =-10 V, Ic =-15 mA, 

f = 0.5GHz 

f= 1 GHz 

f = 2 GHz 


insertion Power Gain at 
VcE =-10 V, Ic =-15 mA, 
f = 0.5 GHz 

f = 1 GHz 
f = 2 GHz 


hFE Forward Current Gain Ratio at 
VcE =-10 V, Ic =-15 mA 200 


IcBo Collector Cutoff Current at VcB = -10 V, 





















l—E =0 
Emitter Cutoff Current at VeB = -2 V, 
Ic =O 

CcB Collector to Base Capacitance‘ at 


Vcs = -5 V, Ic =O mA, f = 1 MHz 


Total Power Dissipation 


Thermal Resistance (Junction-to-Case 


ABB 


°C/W 








Notes: 

1. Electronic Industrial Association of Japan. 

2. Output and Input are tuned for minimum noise figure. 

3. Maximum Available Gain (MAG) is calculated from the device S-Parameters using the following equation, 


MAG = JS2iL (k#\/K2-1 ) . When K<1,MAG=MSG. MSG =-S2L x= 1+14l°-iSil?-[S2" 4 _ S11 S22 - Sot St2 
|S12| [S12 2 |S12Sa1| 


4. Capacitance is measured with emitter and case connected to the guard terminal at the bridge. 
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NE88900, NE88912, NE88933, NE88935 





ABSOLUTE MAXIMUM RATINGS! (ta = 25°c) TYPICAL NOISE PARAMETERS (1, - 25°c) 


SYMBOLS PARAMETERS NFort | Ga 
Collector to Base Voltage (4B) | (4B)} MAG | ANG | Rn50 















| UNITS 
: 
ee ee 
[te | Collector Current | mA 
Notes: | 
1. Operation in excess of any one of these parameters may result in 
permanent damage. 


2. The NE88935 Grade D (Industrial) version has a TsTa of -65 to 
+ 150°C. 


TYPICAL PERFORMANCE CURVES (1 =25°c) 


NE88935 
DC POWER DERATING CURVES DC POWER DERATING CURVES 


WITH INFINITE HEAT SINK 
RTHU-C) = 130°C/W 


MOUNTED ON CERAMIC 
BOARD WITH SOLDER 
(Al203 20X50X0.635mm) 
RTH(-A) = 190°C/W 


Total Power Dissipation, PT (mW) 
Total Power Dissipation, PT (mW) 

























Ambient Temperature, TA (°C) Ambient Temperature, TA (°C) 
GAIN BANDWIDTH 
vs. COLLECTOR CURRENT DEVICE CAPACITANCE 
§ Pie 5 
re ee ce ay 
e » GI Cpe eg ee 
§ 3 Ueno oe || 
ae lll BONE TT 
os 
S Al =o 2 S 
ee = 22s go al 
2 of Hee eee 33 | NI 
. B@ames OL 
S os = ge 
: 0.3 ot a 
£& 02 5 5 0.7 
é a3 
0.1 O8 os 
0.5 0.7 1 2 3 5710 20 30 50 0 05-1 2-3 5 -10 -20-30 -50 
Collector Current, Ic (mA) Collector to Base Voltage, Vcs (V) 


Emitter to Base Voltage, -VeB (V) 
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NE88900, NE88912, NE88933, NE88935 
TYPICAL PERFORMANCE CURVES (1a =< 25°c) | 


NE88912 NE88935 
GAIN vs. FREQUENCY GAIN vs. FREQUENCY 


20 

ee ll hea 
. NTT ; 
| | NN ‘eae 





CII ee 
TNT 
ENE 














ra) 12 Dm 12 
= = 
& As 
& 8 & 8 
4 4 
0 0 
0.1 0.2 03 05 0.7 1 2 3 5 0.1 02 03 05 07 1 2 3 5 
Frequency, f (GHz) Frequency, f (GHz) 
NE88935 NE88935 
INSERTION GAIN vs. NOISE FIGURE vs. 
COLLECTOR CURRENT COLLECTOR CURRENT 
20 10 
oO 
= 
a 16 
eo LL 
£ te Zz 
5 g 6 
® 
2 3 4 
5 4 
= 
ic 
0 2 
1 2 3 5 7 10 20 30 50 
Collector Current, Ic (mA) Collector Current, Ic (mA) 
NE88912, NE88935 CURRENT GAIN vs. 
NOISE FIGURE vs. FREQUENCY COLLECTOR CURRENT 
5 32 
_ pte roomeet tt TTT LL 
Oe EL TaN 
a, oA "7 OT eet. ANNIE 
AS) £ 
vag T= 
Z 3 s 
© oO 
> s ” 
i 2 5 
2 O 16 
1 12 
2 a 
, ECC Ot 
01 O02 03 0507 1 2 3 #5 0.1 020305 1 23 5 10 203050 100 
Frequency, f (GHz) Frequency, f (GHz) 
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NE88900, NE88912, NE88933, NE88935 
TYPICAL COMMON EMITTER SCATTERING PARAMETERS (ta - 25°c) 











+ 1 59° 0.1 GHz 
j250 
+ [500 
-}500 + 180° 
J250 
{250 
-160° 
NE88900 
Coordinates in Ohms 
Frequency in GHz 
-|60 (VcE = -10 V, Ic = -30 mA) -60° 
VcE =-10 V,ic=5 mA 
FREQUENCY $11 S21 $12 S22 K MAG! 
(MHZ) MAG ANG MAG ANG MAG ANG MAG ANG (dB) 
100 0.74 -39 11.69 154 0.021 78 0.9 -21 0.05 275 
500 0.55 -128 5.34 103 0.097 44 0.4 64 0.62 17.4 
1000 0.49 -155 2.89 84 0.128 47 0.27 -74 1 13.5 
1500 0.49 -173 2.03 72 0.16 48 0.2 -80 1.19 8.4 
2000 0.53 176 1.6 63 0.195 51 0.19  -89 1.18 6.6 


—_——_———— eee 
VcE=-10 V,ic=10 mA 


100 0.6 -60 17.27 146 0.016 71 0.82 -30 0.22 303 
500 0.53 -149 6.1 98 0.066 SO 0.28 -78 0.88 19.7 
1000 0.5 -168 3.21 82 0.107 57 0.19 -91 1.15 12.4 
1500 0.51 178 2.24 71 0.146 58 0.14 -99 1.23 9 


CEO YC ae CO ag a 





100 0.48 -88 21.54 138 0.007 70 0.72 -38 0.99 34.9 
500 0.54 -162 6.39 94 0.045 58 0.21 -87 1.24 18.6 
1000 0.51 -175 3.31 80 0.093 64 0.15 -99 1.29 12.3 
1500 0.53 173 2.29 70 0.139 63 0.1 -105 1.26 9.1 
2000 0.57 166 1.77 62 0.182 65 0.11-115 1.18 7.3 
VcE = -10 V, ic =30 mA 
100 0.44 -105 22.51 135 0.004 78 0.68 -39 2.15 31.4 
500 0.55 -166 6.25 92 0.044 61 0.18 -84 1.29 18.3 
1000 0.53 -178 3.22 79 0.09 68 0.14 -92 1.32 12.1 
1500 0.54 172 2.22 69 0.134 66 0.09 -94 1.3 8.9 
2000 0.59 165 1.71 61 0.177 66 0.11 -106 1.19 7.2 





Note: 
1. Gain calculations: 


MAG = 1S2iL (kK 2\/k?-1 ) . When K <1, MAG=MSG. MSG = -lS2L «= 1+1A1?-|S11]2- [S224 S14 S09 - Sor Sie 
[S12| |S12| 2 [S12 Sa1| 
MAG = Maximum Available Gain 
MSG = Maximum Stable Gain 
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NE88900, NE88912, NE88933, NE88935 





TYPICAL COMMON EMITTER SCATTERING PARAMETERS 





NE88912 
Coordinates in Ohms 
Frequency in GHz 
(VcE = -10 V, Ic = -30 mA) 








Vc—E =-10 V, ic =5mA 


FREQUENCY S11 __— sa _ S22 __ S2__ K MAG! 
(MHZ) MAG ANG MAG ANG MAG ANG MAG ANG (dB) 
100 0.65 -40 10.2 141 0.035 70 085 -20 039 246 
500 0.3 -114 3.95 88 0.112 59 055 -41 0.85 15.5 
1000 0.2 -154 2.23 62 0.178 56 0.49 -54 1.04 9.8 
1500 0.16 -173 1.62 41 0.237 49 0.51 -72 1.06 6.9 
2000 0.12 -164 1.3 21 0.281 37 0.57 6-89 1.05 5.3 


ie 


VcE =-10 V, Ic =10 mA —___————SSSSsSSSsSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSeSSeSeSeeeeeeeeeeee 


100 
500 
1000 
1500 
2000 


ee 


VcE =-10 V,Ic=20mA ———__————————————SSsSSSSSsSSsSSeSeSeSSSeSSSeSSeSSeeseSeeeeeeeeeeeeeeeeeeeee 





0.49 
0.22 
0.17 
0.14 
0.09 


-51 
-128 
-166 
-179 
-167 


13.51 
4.25 
2.34 
1.7 
1.36 


132 


83 
60 
40 
21 


0.031 
0.106 
0.182 
0.244 
0.29 


23 
64 
59 
50 
38 


-23 
-38 
-51 
69 
-87 


0.5 

0.95 
1.04 
1.04 
1.05 


26.4 





100 0.36 -65 14.73 123 0.027 72 0.7 -24 0.7 27.4 
500 0.19 -145 4.11 79 0.103 67 0.49 -34 1 16 
1000 0.17 -179 2.25 57 0.179 61 0.47 -49 1.06 9.5 
1500 0.14 -186 1.63 37 0.246 52 0.5 -68 1.05 6.8 
2000 0.08 -179 1.29 17 0.287 39 0.57 # -87 1.06 5 

VcE =-10 V, Ic = 30 mA 
100 0.3 -80 13.7 119 0.021 70 0.68 -22 0.92 28.1 
500 0.22 -159 3.62 77 0.099 69 0.51 = -31 1.06 14.1 
1000 0.21 168 1.99 64 0.174 63 0.51 -49 1.09 8.8 
1500 0.18 150 1.44 34 0.238 54 0.54 -68 1.07 6.2 
2000 0.1 140 1.15 14 0.282 42 0.59 -89 1.1 4.2 





Note: 


1. Gain calculations: 


waG = JS2tL (ki\/K2-1 ) . When K<1, MAG = MSG. oso = 41S2tL x= 1+14l*-ISil?-jS2a" 4. S11 S22 - S21 Siz 
|S19| [S12 2 |S12Sa1| 


MAG = Maximum Available Gain 
MSG = Maximum Stable Gain 
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NE88900, NE88912, NE88933, NE88935 





TYPICAL COMMON EMITTER SCATTERING PARAMETERS ta = 25°c) 








Coordinates in Ohms -90° 
Frequency in GHz 
(VcE = -10 V, Ic = -20 mA, Zo = 50 Q) 





VCE =-10 V,ic=5mA 





FREQUENCY = S11,_—— tt St. _ S82 _ s2 K MAG! 
(MHZ) MAG ANG MAG ANG MAG ANG MAG ANG (dB) 
500 0.46 -133 5.08 104 0.11 40 0.3 -56 0.8 16.6 
1000 0.54 -170 2.82 72 0.14 29 0.25 -96 0.9 13 
2000 0.56 153 1.51 38 0.19 22 0.19 -133 1.21 6.2 
3000 0.59 130 1.05 12 0.24 10 0.23 -168 1.28 3.2 
Soe 


VcE = -10 V, Ic = 10 mA ———____——————— 


500 0.5 -160 6.11 97 0.08 43 0.18 -76 0.9 18.8 
1000 0.57 177 3.12 70 0.11 38 0.19 -117 1.05 13.2 
2000 0.59 147 1.63 38 0.17 31 0.16 -156 1.27 6.7 
3000 0.62 126 1.12 14 0.22 18 0.22 175 1.31 3.7 


VcE =-10 V,ic=20mA 


enna ene enna esnesensnssenssseensensnsssese 


500 0.56 -176 6.53 93 0.06 50 0.1 -95 1.03 19.3 
1000 0.59 170 3.19 68 0.09 47 0.15 -128 1.23 12.6 
2000 0.62 144 1.65 38 0.16 38 0.15 -163 1.28 f 
3000 0.68 125 112 13 0.21 24 0.21 172 1.23 4.4 


VcE =-10 V, ic=30 mA 





500 0.59 178 6.44 91 0.06 54 0.07 -94 1.01 19.7 
1000 0.6 168 3.1 67 0.09 51 0.14 -122 1.24 12.4 
2000 0.63 143 1.59 37 0.16 40 0.14 -157 1.29 6.7 
3000 0.66 124 1.07 12 0.21 26 0.21 178 1.33 3.6 





Note: 
1. Gain calculations: 
MAG = -S2!L (Kt\/K?-1 ) . When K<1,MAG=MSG. MSG = IS2!L x = 1+1Al®-|S11]?- [S224 _ s11 So - S01 Si2 
[S12 [S12| 2 |S12Sa1| 
MAG = Maximum Available Gain 
MSG = Maximum Stable Gain 
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NE88900, NE88912, NE88933, NE88935 
OUTLINE DIMENSIONS (Units in mm) 


NE88900 (CHIP) OUTLINE 12 
Chip Thickness: 160 pm TYP (TO-72) 


5.33 MAX 





PACKAGE OUTLINE 33 OUTLINE 35 







(SOT-23) (MICRO-X) 
+0.2 
2.8 3 {| 
. 3.8 MIN 
ALL LEADS 
2.9+0.2| 0.95 
— 010 
“© 0.05 
1.9 5 (ALL LEADS) 
+0.2 +0.10 
Le S on 0.65 -0.15 





1.1 to 1.4} 
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NEC 





PNP MEDIUM POWER | NE90100 
MICROWAVE TRANSISTOR | NE90115 











FEATURES DESCRIPTION 

* HIGH GAIN BANDWIDTH PRODUCT: fT = 2.5 GHz The NE901 Series of PNP silicon epitaxial transistors is 

¢ PNP COMPLEMENT TO THE NE74014 designed for high frequency amplifier and high speed switch- 

- LOW OUTPUT CAPACITANCE: Cos = 2.1 pF ing applications. The series has high voltage and current 
handling capabilities providing good dynamic range. The 

* HIGH RELIABILITY METALLIZATION device is available in chip form and in a hermetically sealed 
package (TO-33). 


ELECTRICAL CHARACTERISTICS (ta - 25°c) 






PART NUMBER 
EIAJ' REGISTERED NUMBER 2SA1224 
PACKAGE OUTLINE 00(CHIP) 15 





SYMBOLS PARAMETERS AND CONDITIONS | UNITS | MIN| TYP] MAX | MIN | TYP|MAX | 


Gain Bandwidth Product at VcE = -10 V, Ic = 50 mA 


| GHz | [as] | fast | 
Maximum Available Gain at VcE = -10 V, Ic = 50 mA me 1 iat 1 Set | 
f = 500 MHz 
Delay Time / See Test Circuits Fons ft 


Rise Time / See Test Circuits 


| tes | Fall Time / See Test Circuits 


Collector Cutoff Current at Vcs = -20 V, le =0 

Emitter Cutoff Current at Ves = -2 V, Ic =0 

DC Current Gain at VCE = -10 V, ic = -50 mA 
Collector Saturation Voltage?at Ic = -100 mA, IB = -10 mA 
Base Saturation Voltage? at Ic = -100 mA, IB = -10 mA 


Collector to Base Capacitance: at Vca = -10 V, IE =O mA 
f = 1 MHz 


Thermal Resistance (Junction-to-Case) 


CB 
Total Device Dissipation 


Notes: 

1. Electronic Industrial Association of Japan. 
2. Pulsed. PW < 350 ps duty cycle < 2%. 
3. The Emitter is grounded. 

4. Infinite Heat Sink. 
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NE90100, NE90115 





ABSOLUTE MAXIMUM RATINGS! (ta - 25°c) 
[SYMBOLS[ PARAMETERS [ UNITS | 
[vce | Colactorto Base Votage | V 
[mA 
ve 
a 













VoB0 | 40 

| 5 
a ae 
[te | Collector Curent _—*«|_-mA | 250 
[200 
Notes: 


1. Operation in excess of any one of these parameters may result in 
permanent damage. 


OUTLINE DIMENSIONS (Units in mm) 


NE90100 (CHIP) PACKAGE OUTLINE 15 
(Chip Thickness: 140 jm to 160 pum) 
69.40 MAX 
0.5 : 
f-42.50 MAX 
0.38 6.60 MAX 





SWITCHING TIME TEST CIRCUITS 








VCC =-10 V 
nate DUTY CYCLE < 2% 
0 
1kQ al INPUT PULSE 
WAVEFORM 
INPUT RM 
500 
OUTPUT PULSE 
WAVEFORM 
VBB =+10V Vcc =-10 V to, tk TEST CIRCUIT 
DUTY CYCLE s 2% 
0 
-20V 
tF 


90% 


10% 





te TEST CIRCUIT 


1S955X2 
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NE90100, NE90115 





TYPICAL PERFORMANCE CURVES (1a - 25°c) 























NE90100 AND NE90115 COLLECTOR CURRENT vs. BASE 
POWER DERATING CURVES TO EMITTER VOLTAGE 
5 -1000 
ENE es 
= 4 __} INFINITE HEAT SINK ae => 400 
é bs = 
oO -100 
: 3 = 60 
7 S 40 
5 2 5 2» 
Bf rmoanaze tN _ 
ay a : 3 
g Ts et oO 4 
. Nee ; 
0 100 150 200 250 -1 
Ambient Temperature, TA (°C) Base to Emitter Voltage, Vee (V) 
DC CURRENT GAIN SATURATED VOLTAGE 
vs. COLLECTOR CURRENT vs. COLLECTOR CURRENT 
s= ~* Colo, 
es 2 MT LT 
u es 
om oS - a man mm asesie 
5 S Fy eS ~— oo ee as 
= g S ns Siti 
S > tt LUT 
a 3a Ha 
. S 0.2 Hr 
' qo, = eee 
é 8 = =e 
8 0.4 
1 3 +40 -30  -100 -300 -1000 1 3 10 -30 -100 -300 -1000 
Collector Current, Ic (mA) Collector Current, Ic (mA) 
GAIN BANDWIDTH PRODUCT DEVICE CAPACITANCE 
vs. EMITTER CURRENT vs. REVERSE VOLTAGE 
a c& 
N ~ a 
S §6 
‘ f 
Hl 
: ; St 
$ 22 iia 
; as 
ui 
; 2 
= 
i] 
5 33 
8s 
[6 
03-05-07-1 2-3 5 -10 -30 
Emitter Current, Ic (mA) Collector to Base Voltage, Vce (V) 


Emitter to Base Voltage, Ves (V) 
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NE90100, NE90115 





TYPICAL COMMON EMITTER SCATTERING PARAMETERS (ta - 25°c 














-160° 
NE90115 
Coordinates in Ohms 
Frequency in GHz ; 
(VCE = -10 V, ic = 50 mA) ts 
VcE =-10 V, IC =10 mA 
FREQUENCY sn sa 2 __—-S2_ K MAG2 
(MHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) 
100 0.32 -101 8.16 105 0.03 51 0.37 -55 1.63 19.7 
200 0.31 -128 4.48 91 0.07 58 0.25 -60 1.44 14.1 
400 0.37 -154 2.55 74 0.12 61 0.2 -73 1.43 9.4 
600 0.41 -170 1.86 59 0.18 58 0.22 -90 1.26 7.1 
800 0.44 175 1.52 45 0.23 53 0.23 -109 1.18 5.6 
1000 0.46 162 1.34 32 0.29 47 0.26 -126 1.05 5.3 
1200 0.47 147 1.21 20 0.34 39 0.26 -143 1.02 46 
1400 0.47 133 1.11 9 0.4 32 0.27 -160 0.99 4.4 
1600 0.46 119 1.04 -1 0.46 24 0.27 -176 0.98 3.5 
1800 0.44 103 1.00 -11 0.52 16 0.25 167 1.00 2.8 
2000 0.42 84 0.99 -20 0.59 8 0.22 150 1.00 2.2 
VCE = -10 V, I¢ = 25 oA — ees 0.-/.—new»wEeeee 
100 0.23 -118 9.77 101 0.03 62 0.24 -79 1.61 20.5 
200 0.25 -139 5.26 89 0.07 70 0.14 -92 1.4 15.0 
400 0.32 -159 2.91 73 0.13 67 0.11  -109 1.34 10.0 
600 0.37 -174 2.11 59 0.2 60 0.13 -122 1.19 7.6 
800 0.4 173 1.71 46 0.26 53 0.15 -138 1.12 6.1 
1000 0.42 160 1.5 34 0.32 44 0.17 -149 1.05 5.3 
1200 0.42 146 1.34 23 0.37 35 0.18 -165 1.03 45 
1400 0.43 132 1.24 12 0.42 27 0.18 180 1.01 4.1 
1600 0.41 119 1.16 0 0.48 19 0.18 167 1.01 3.2 
1800 0.39 102 1.12 -9 0.53 11 0.16 150 1.01 26 
2000 0.36 83 1.1 -19 0.59 2 0.13 133 1.01 2.1 
VCE = -10 V, Ic = 50 MA 
100 0.2 -129 10.29. 99 0.02 68 0.2 -94 2.31 20.7 
200 0.24 -145 5.5 88 0.07 73 0.12 -115 1.38 15.3 
400 0.31 -163 3.03 73 0.14 69 0.1 -137 1.26 10.3 
600 0.36 -176 2.17 59 0.21 61 0.11 -143 1.16 7.7 
800 0.39 171 1.76 46 0.27 52 0.14 -156 1.11 6.1 
1000 0.4 159 1.53 34 0.33 43 0.15 -165 1.06 5.2 
1200 0.41 144 1.37 23 0.38 34 0.16 -180 1.04 43 
1400 0.42 131 1.27 12 0.44 26 0.16 166 1.01 4.0 
1600 0.4 118 1.19 1 0.49 17 0.15 154 1.01 3.2 
1800 0.32 101 1.15 9 0.53 8 0.13 135 1.05 2.0 
2000 0.34 82 1.14 -19 0.59 0 0.11 116 1.02 2.0 
VCE =-10 V, IC=75 mA ___ nn — 
100 0.2 -136 10.24 98 0.02 69 0.18  -100 2.34 20.6 
200 0.25 -149 5.45 87 0.07 74 0.12 -121 1.39 15.2 
400 0.32 -166 3.00 72 0.14 69 0.1 -144 1.27 10.2 
600 0.36 -178 2.15 59 0.21 60 0.11 -149 1.18 75 
800 0.39 170 1.74 46 0.27 52 0.13 -160 1.12 6.0 
1000 0.41 157 1.51 33 0.33 43 0.15 -168 1.06 5.1 
1200 0.41 144 1.36 23 0.39 33 0.15 177 1.04 4.2 
1400 0.42 130 1.25 12 0.44 25 0.15 163 1.02 3.7 
1600 0.4 117 1.19 1 0.49 16 0.14 151 1.02 3.0 
1800 0.37 101 1.14 9 0.54 8 0.12 133 1.02 2.4 
2000 0.35 81 1.13 -19 0.59 -1 0.1 112 1.01 2.2 
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NE90100, NE90115 
TYPICAL COMMON EMITTER SCATTERING PARAMETERS!’ (1a =25°c) 


NE90100 
VCE =-10 V, Ic = 50 mA ———___——————— 
FREQUENCY $11 $21 $12 S2 K MAG2 
(MHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) 
50 0.752 -155 27.476 124 0.017 41 0.62 -86 0.2 32.1 
100 0.862 -166 15.822 106 0.02 31 0.472 = -121 0.3 29 
200 0.895 -175 8.17 94 0.022 32 0.407 -148 0.55 25.7 
300 0.903 -179 5.488 87 0.025 37 0.395 -159 0.71 23.4 
400 0.903 179 4.121 82 0.028 43 0.393 -165 0.86 21.7 
500 0.905 177 3.299 738 0.068 47 0.391 -168 0.61 16.9 
600 0.906 175 2.764 74 0.035 50 0.394 -170 1.00 19 
700 0.905 174 2.372 71 0.038 53 0.395 -172 1.08 16.2 
800 0.904 172 2.076 68 0.042 55 0.397 -174 1.13 14.7 
900 0.902 171 1.841 64 0.047 56 0.399 -175 1.15 13.6 
1000 0.903 169 1.671 61 0.05 57 0.403 -176 1.18 12.7 
1100 0.907 169 1.522 58 0.054 59 0.408 -177 1.15 12.2 
1200 0.902 167 1.391 55 0.057 59 0.411 -178 1.23 11 
1300 0.903 165 1.3 52 0.062 59 0.414 -179 1.2 10.5 
1400 0.901 164 1.202 49 0.066 60 0.419. -180 1.23 9.7 
1500 0.902 163 1.129 46 0.07 60 0.425 179 1.22 9.2 
1600 0.9 162 1.055 43 0.074 60 0.43 179 1.24 8.6 
1700 0.898 161 0.996 41 0.078 60 0.436 178 1.26 8.0 
1800 0.899 159 0.945 38 0.083 60 0.442 177 1.23 7.7 
1900 0.9 158 0.896 35 0.086 so 0.449 176 1.22 7.3 
2000 0.896 157 0.847 33 0.09 so 0.454 176 1.26 6.7 
TC - eee 


Notes: 


1. S-parameters include bond wires. . 
Base: Total 1 wire (S), 1 per bond pad, 0.0262"(665um) long each wire . 
Collrector: Total 1 wire (S), 1 per bond pad, 0.0182" (462um) long each wire. 
Emitter: Total 2 wire (S), 1 per side, 0.0272"(690um) long each wire 
Wire: 0.0007" (17.7um) dia., gold. 


2. Gain Calculations: 


2 2 
MAG = = (Kt/K?-1 ) .WhenKs1,MAG=MSG. MSG =-S2L 2 1+1Al?-|S11]2- [Sz]? 4. g44 go9- Sor Sto 


[S12] 2 |S12Sai| 
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N EC NPN SILICON | NE944 


OSCILLATOR AND MIXER TRANSISTOR | SERIES 








FEATURES DESCRIPTION 


e LOW COST The NE944 series of NPN silicon epitaxial bipolar transistors 


¢ HIGH GAIN BANDWIDTH PRODUCT: is intended for use in general purpose UHF oscillator and 
fr = 2000 MHz TYP mixer applications. It is suitable for automotive keyless entry 





and TV tuner designs. 
¢ LOW COLLECTOR TO BASE TIME CONSTANT: 
Corr bb = 5 ps TYP : The device features stable oscillation andsmallfrequency drift 
¢ LOW FEEDBACK CAPACITANCE: Cre= 0.55 pF TYP during changes in the supply voltage and over the ambient 


temperature range. 





ELECTRICAL CHARACTERISTICS (a - 25°c) 














PART NUMBER NE94430 NE94432 NE94433 
EIAJ1 REGISTERED NUMBER 2SC4184 2SC3544 2$C3545 
PACKAGE CODE 30 32 33 
[srwpois[_PaRawerens aNDconomons __fwwrs| wmu|rve[ wax { wwe] Tve| wax{ MIN {TP MAK 
—Yes0 | Collector CutoffCurent Vos-12V,le-0 | pA || =| ~—CT ot | Tf ot | 
[tre | DC CurentGain, Vee=10V,Ic-50mA |_|; 40 | 100 200 | 50 | t00| 250| 50 | 100| 250, 
Votan | Collector Saturation Voltage, Ic=10mA,b-1.omA | v | | |os| | jos] | | os! 
Gain Bandwidth Product, VcE = 3 V, le = 5mA [GHz | 12[20[ [13] 20| | 13 | 20) 
Cos | Output Cape er | [o7[ 12] | | | | 
Cc | Collector to Base Time Constant, VcE = 3 V, ocd. taitaet bast. 1. ce 
Ie = -5.0 mA, f = 31.9 MHz ps 
| CRE | Feedback Capacitance, Vc8 = 10 V, le = 0, f = 1.0 MHz Ter | [| [  [  |oss] 10| | 055) 
[Ri qwo) | Thermal Resistance, Junction to Case (Infinite heatsink) — | cw |_| 200 | | | 200] 
—Rmiwa | Thermal Resistance, Junction to Ambient (free air) | cw | || 33 | || aon] | 
pr | PowerDissipaion Ss Cf mw | ST ts] | mo] 


Note: 
1. Electronic Industrial Association of Japan. 
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NE944 SERIES 





ABSOLUTE MAXIMUM RATINGS! (ta - 25°c) 
SYMBOLS PARAMETERS | UNITS | 
| __VcB0__| Collectorto Base Voltage | Vv 
Collector to Emitter Voltage Poy 
| VEBO Emitter to Base Voltage pov | 
Junction Temperature 
NE94432, NE94433 
NE94430 
Notes: 
1. Operation in excess of any one of these parameters may result in 
permanent damage. 
















Collector Current 
Storage Temperature 


TYPICAL PERFORMANCE CURVES (1: = 25°c) 


DC CURRENT GAIN vs. 
COLLECTOR CURRENT 








DC Current Gain, hre 


10 


Collector Current, Ic (mA) 


GAIN BANDWIDTH PRODUCT vs. 
COLLECTOR CURRENT 









Th 
a ll 
1 a 


it 


He 


05 1.0 5.0 10 
Collector Current, Ic a 








Gain Bandwidth Product, ft (MHz) 
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Total Power Dissipation, PT (mW) 


Maximum Available Gain, MAG (dB) 
Insertion Gain, |S21E|2 (dB) 


Collector to Base Time Constant, Cc rb’b (ps) 


TOTAL POWER DISSIPATION 
vs. AMBIENT TEMPERATURE 





0 25 50 75 100 125 150 
Ambient Temperature, Ta (°C) 


NE94432 
INSERTION GAIN, MAXIMUM AVAILABLE GAIN 
vs. COLLECTOR CURRENT 


veemtov | ttt oT TTT 
fetocuz | Tit fT TTT 
ce 1 
tt Maal TTT 


15 







10 


5 10 
Collector Current, Ic (mA) 


NE94432 
COLLECTOR TO BASE TIME 
CONSTANT vs. COLLECTOR CURRENT 


A TT TTT 
CN tT 
A 
a A ETT 













10 






v 
ae ez 
a hea 


TIN TTT TTT 
Se 
ae 
ae es 
= 





Collector Current, Ic (mA) 


NE944 SERIES 





TYPICAL PERFORMANCE CURVES (ta =25°c) NE94430 
TYPICAL NOISE PARAMETERS (ta = 25°c) 


TYPICAL DEVICE CAPACITANCE vs. 
COLLECTOR TO BASE VOLTAGE 





Ht 
§ 7 10 20 «30 


1 2 3 
Collector to Base Voltage, Vcs (V) 


Feedback Capacitance, Cre (pF) 
fo) 
n 





0.1 


NE94433 
NE94432 TYPICAL NOISE PARAMETERS 1a - 25°c) 
TYPICAL NOISE PARAMETERS (1a = 25°c) 


VcE=8V,ic=SmA 





OUTLINE DIMENSIONS (units in mm) 


PACKAGE OUTLINE 30 PACKAGE OUTLINE 32 PACKAGE OUTLINE 33 
(TO-92) 
[Fe £0.2 40.2 
Jot.25 20.1->4 95.2 MAX 2.8 03 
2.0202 | 0.65 Ty | 
, —_L_ 
13 9. gto l. 5.5 MAX 2.9+0.2] 0.95 =? sede 
F(a Leaps) 0.4 405 
+ 19 3 | *F @Lteans) 
i 
JT 14.0 MIN ' 
05 

' cook baszed boost 





LEAD CONNECTIONS 


2. Emitter 
3. Collector 
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NE944 SERIES 





PACKAGE OUTLINE 30 
RECOMMENDED P.C.B. LAYOUT 


MILUMETERS | INCHES 


SYMBOL 





PACKAGE OUTLINE 33 
RECOMMENDED P.C.B. LAYOUT 
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NE944 SERIES 





TYPICAL COMMON EMITTER SCATTERING PARAMETERS (ta -25°c) 





NE94430 
Coordinates in Ohms 
Frequency in GHz 
(VcE = 2.5 V, Ic = 2.5 mA) 





Vce = 2.5 V, ic =2.5mA 





FREQUENCY $11 $21 $12 $22 K $21 MAG! 
(MHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) (dB) 
50 929 -13.0 4.051 160.3 .017 89.3 977 6.0 0.10 12.2 23.8 
100 854 -24.4 3.892 148.7 .030 66.4 936 -10.9 0.47 11.8 21.1 
200 735 -50.1 3.591 129.9 .049 56.9 843 -16.2 0.65 11.1 18.7 
300 .608 -74.2 3.285 1149 .060 53.8 788 = - 18.4 0.78 10.3 17.4 
400 498 -96.3 2.956 102.1 .069 §2.3 756 = --19.9 0.89 9.4 16.3 
500 .423 -113.8 2.607 92.2 .076 52.4 738 = -21.8 0.99 8.3 15.4 
600 382 -126.3 2.273 84.7 .084 53.1 728 = -23.7 1.06 7.1 12.8 
700 355 -136.7 2.013 78.4 .091 54.1 721 = -25.7 1.13 6.1 11.3 
800 338 -145.4 1.803 72.9 .099 54.6 17 = -28.0 1.17 5.1 10.1 
900 327 -152.6 1.630 68.0 .107 §5.3 13 = -30.2 1.21 42 9.1 
1000 318 -159.5 1.490 63.5 115 56.0 10 -326 1.22 3.5 8.2 
1500 .308 172.6 1.071 45.4 .157 58.2 704 -43.9 1.25 0.6 5.4 
2000 315 148.6 0.851 31.3 .201 58.7 702 =—-56.4 1.20 -1.4 3.7 
2500 340 125.9 0.710 21.1 257 58.2 .691 -69.1 1.14 -3.0 2.1 
3000 379 105.4 0.614 14.8 .326 55.2 670 -828 1.11 -4.2 0.8 
VcE=3V, ice =5mA 
FREQUENCY $11 $21 $12 $22 K $21 MAG! 
(MHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) (dB) 
50 819 -19.8 7.561 154.4 .014 88.3 .946 8.5 0.20 17.6 27.3 
100 .740 -38.0 6.980 138.9 025 63.8 874 -13.2 0.57 16.9 24.5 
200 511 -76.6 5.906 117.4 037 59.4 771 = -15.6 0.77 15.4 22.0 
300 414 -106.3 4.762 1016 .046 58.2 732 = 16.4 0.92 13.6 20.2 
400 354 -125.6 3.819 91.5 .052 59.9 7132) -17.5 1.07 11.6 17.0 
500 326 -138.4 3.152 84.3 .064 60.3 705 = - 19.2 1.09 10.0 15.1 
600 313 -147.8 2.671 78.4 .072 61.7 701 = -21.1 1.15 8.5 13.3 
700 306 -155.6 2.318 73.3 .081 62.4 699 -23.2 1.18 7.3 12.0 
800 303 -162.1 2.050 68.7 .089 62.7 697 -25.4 1.21 6.2 10.8 
900 302 -167.8 1.839 644 .098 63.2 696 -27.7 1.22 5.3 9.9 
1000 .303 -173.3 1.669 60.4 .106 63.5 695 = -30.1 1.24 4.4 9.0 
1500 316 163.0 1.169 43.8 151 64.6 696 -41.4 1.19 1.4 6.3 
2000 333 141.1 0.914 30.2 .198 64.3 699 -53.8 1.12 08 46 
2500 361 119.9 0.751 20.2 .259 62.8 691 -66.3 1.05 -2.5 3.3 
3000 .401 100.9 0.642 13.9 332 58.7 672 # -79.9 1.02 -3.8 2.0 
Note: 


1. Gain Calculations: 


- AS2iL (K+ : = ~AS2L aw A+ 1Al?-|S11]?-|S2aj? : 
MAG = a ( \/K2-1 ) . When Ks1,MAG =MSG. MSG Sar eect , A= Sit Szz - Sat Siz 


MAG = Maximum Available Gain 
MSG = Maximum Stable Gain 
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NE944 SERIES 





TYPICAL COMMON EMITTER SCATTERING PARAMETERS (1a = 25°c) 
a ee) 


NE94430 
Coordinates in Ohms 
Frequency in GHz 
(VcE = 3 V, Ic = 10 mA) 








VcE=3V,ic=10mA 

FREQUENCY _ si _ sa _ S12 __ S22 K S21 MAG 
(MHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) (dB) 

sO 085 -42.0 12.113 141.5 .010 70.5 896 -11.0 0.64 21.7 308 

100 .496 -76.7 10.005 124.0 .015 60.1 799 = -13.5 0.95 20.0 28.2 

200 354 -119.1 6.964 102.0 028 63.7 721 -13.4 1.05 16.9 22.5 

300 320 -138.2 5.042 91.6 039 65.1 702 -14.0 1.12 140 19.1 

400 313 = - 150.2 3.910 84.5 049 66.7 693 -15.4 1.16 11.8 166 

500 310 -158.3 3.184 78.7 058 66.7 690 -17.3 1.21 10.1 14.6 

600 313 -164.8 2.680 73.6 .067 67.6 689 -19.5 1.23 86 13.1 

700 317 = -170.5 2.316 69.1 .076 68.2 689 -218 1.24 73° 11.9 

800 322s -175.4 2.040 64.8 .084 68.2 689 -24.2 1.26 62 108 

900 326 = - 179.9 1.824 60.8 093 68.6 690 -26.6 1.26 5.2 9.9 

1000 330 175.5 1.652 57.1 101 68.7 690 = -29.1 1.27 44 9.0 
1500 354 154.6 1.145 41.2 148 70.1 694 -41.0 1.18 1.2 6.3 
2000 374 134.2 0.887 28.1 202 69.0 697 -53.8 1.07 -1.0 48 


VcE=10V, lic =5mA 
a 


FREQUENCY $11 S21 $12 S22 K S21. MAG! 

(MHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) (dB) 

50 .860 -17.7 7.577 156.2 012 79.9 .960 6.1 0.30 176 280 

100 .788 -35.1 6.982 1418 .021 60.9 909 -10.2 0.57 16.9 25.2 

200 574 -68.0 6.049 1203 .033 60.0 826 -12.6 0.71 15.6 226 

300 428 -95.6 4966 104.4 .039 59.9 792 = -13.6 0.86 13.9 21.0 

400 349 = -114.9 4.020 93.9 045 61.9 776 = -14.7 0.98 12.1 19.5 

S00 312 -127.9 3.329 86.6 .053 62.5 768 = -16.3 1.04 10.4 16.7 

600 293 = -138.0 2.823 80.7 .060 63.9 765 -18.1 1.09 90 14.9 

700 282 = - 146.3 2.450 75.6 .067 64.5 763 -19.9 1.13 78 13.5 

800 277 —s - 153.6 2.165 70.9 .074 65.0 762 = -22.0 1.15 6.7 123 

900 274 ~—s - 159.8 1.941 66.7 .082 66.0 761 = -24.0 1.15 5.8 11.4 

1000 273 —s« - 165.8 1.759 62.8 .088 66.3 760 ——-26.1 1.18 49 104 

1500 283 168.0 1.223 46.3 126 68.6 763 = -36.0 1.12 1.7 78 

2000 301 144.3 0.949 32.5 .167 69.7 768 =-46.8 1.03 0.5 6.6 

2500 334 121.7 0.772 22.0 .221 69.6 766 = -57.6 0.93 -2.2 5.4 

3000 .380 101.5 0.649 15.0 .290 66.7 55 -€69.3 0.87 -3.8 3.5 
a 


Note: 
1. Gain Calculations: 


MAG = 22 (Kt\/k?-1 ) .Whenk<1,MAG=MSG. MsG =1S21L_ = 1+14/?-|Sil?-|S212 4 514 555 S01 Sip 
|S12] |S12| 2 |S12 Sai] 


MAG = Maximum Available Gain 
MSG = Maximum Stable Gain 
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NE944 SERIES 





TYPICAL COMMON EMITTER SCATTERING PARAMETERS (1a - 25°c) 

















NE94430 
= $30 Coordinates in Ohms 
Frequency in GHz 
(VcE = 10 V, Ic = 10 mA) 
VcE = 10 V, ic=10 mA 
FREQUENCY sn sa $12 __ saz K $21 MAG" 
(MHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) (dB) 
50 107 -30.1 13.371 148.5 .010 66.4 .929 8.1 0.51 22.5 31.3 
100 584 -575 11.507 130.2 016 66.5 851 -10.9 0.63 21.2 28.6 
200 374 -99.7 8.064 106.4 .021 66.8 781 -11.4 1.00 18.1 25.5 
300 .305 -121.8 5.739 94.7 .031 67.0 .760 -12.1 1.06 15.2 21.1 
400 .282 -136.1 4.411 87.1 041 67.4 752 -13.3 1.08 12.9 18.6 
500 273 -146.0 3.576 81.3 .049 68.3 .749 -14.9 1.11 11.1 16.6 
600 272 -153.8 3.003 76.2 057 68.6 .749 -16.8 1.13 9.6 15.0 
700 273 -160.4 2.588 71.7 .064 69.3 749 -18.8 1.15 8.3 13.7 
800 .276 -166.2 2.276 67.5 .071 69.4 749 -20.9 1.17 7.1 12.6 
900 .280 -171.5 2.033 63.6 .079 70.2 749 -23.0 1.16 6.2 11.7 
1000 .284 -176.7 1.837 60.0 .085 70.2 .750 -25.2 1.18 5.3 10.8 
1500 307 159.8 1.264 44.2 125 726 755 -35.2 1.08 2.0 8.3 
2000 328 137.8 0.973 30.9 .170 73.3 162 -46.2 0.97 0.2 76 
2500 362 116.8 0.786 20.5 .228 71.9 .760 -57.2 0.88 -2.1 5.4 
3000 .405 97.9 0.657 13.6 .300 68.0 149 -68.9 0.84 -3.6 3.4 
i a 
VceE = 10 V, ic = 20 mA 
FREQUENCY $11 $21 $12 $22 K $21 MAG! 
(MHz) MAG ANG MAG ANG MAG ANG MAG ANG | (dB) (dB) 
50 .453 -63.0 16.590 133.6 .009 68.4 .883 $8.5 0.64 24.4 32.7 
100 348 -99.9 11.826 113.7 .015 63.1 816 -9.1 0.84 21.5 29.0 
200 .285 -130.6 6.999 97.9 022 70.0 .780 -93 1.11 16.9 23.0 
300 2/8 -144.8 4.907 89.7 .0380 69.9 769 -10.6 1.20 13.8 19.4 
400 .204 -154.4 3.777 83.6 .038 718 765 -12.4 1.23 11.5 17.1 
500 ot -161.5 3.075 78.5 .046 72.4 763 -14.4 1.25 9.6 15.3 
600 .299 -167.6 2.592 73.8 .053 72.1 762 -16.6 1.26 8.3 13.8 
700 .306 -173.0 2.242 69.5 .060 73.2 761 -18.8 1.28 7.0 12.6 
800 314 -178.0 1.978 65.4 .067 73.8 761 -21.0 1.28 5.9 11.5 
900 320 177.4 1.771 61.5 075 746 761 -23.3 1.26 5.0 10.7 
1000 325 172.7 1.604 57.8 .082 75.2 761 -25.5 1.26 4.1 9.9 
1500 351 151.5 1.110 418 125 776 764 -36.1 1.12 0.9 7.4 
2000 372 130.9 0.851 28.4 .175 770 110 -475 0.99 -1.4 6.9 
2500 .405 111.1 0.680 18.6 .239 74.3 764 -58.8 0.92 -3.4 45 
3000 .445 93.1 0.562 13.3 316 68.9 148 -71.0 0.92 -5.0 2.5 


Note: 
1. Gain Calculations: 


- JS21L (Kk a\/K?-1 ) . When K <1, MAG = MSG. mse = HSL xa L+1Al?-|Si]2- [S27 4. S11 Sze - Sar St2 
MAG = “Sig ( ) [Sta 2 |S12Sal| 


MAG = Maximum Available Gain 
MSG = Maximum Stable Gain 
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NE944 SERIES 





TYPICAL COMMON BASE SCATTERING PARAMETERS (TA = 25°C) 
ee eee Co) 














NE94430 ; 
— Coordinates in Ohms = 
Frequency in GHz 
(VcB = 2.5 V, Ic = 2.5 mA) 
Ves = 2.5 V, ic =2.5mA 
FREQUENCY __ sn S21 $12 S22 K S21 MAG" 
(MHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) (dB) 
50 .622 178.7 1.602 -2.4 .001 60.6 0.996 0.6 1.51 4.1 27.2 
100 .623 176.6 1.599 -5.5 .004 101.3 0.999 -1.6 -0.02 4.1 25.8 
200 622 172.6 1.601 -11.7 .009 101.2 1.004 4.1 -0.28 4.1 22.5 
300 618 168.5 1.588 -18.7 014 105.2 1.008 68 -0.37 4.0 20.5 
400 615 164.8 1.567 -25.0 .019 106.4 1.015 -9.4 -0.47 3.9 19.2 
500 613 160.8 1.550 -31.5 .026 110.5 1024 -12.1 -0.57 3.8 17.8 
600 604 157.0 1.525 -38.5 .033 111.8 1.038 -15.1 -0.61 3.7 16.6 
700 601 153.2 1.497 -45.1 041 113.2 1.041 -18.0 -0.65 3.5 15.6 
800 598 149.4 1.467 -§2.0 .051 112.8 1047 -21.2 -0.62 3.3 14.6 
900 592 145.5 1.427 -§9.3 .062 113.0 1.057 = -24.5 -0.63 3.1 13.6 
10000 592 141.9 1.395 -66.1 070 113.7 1.061 -27.6 -0.62 2.9 13.0 
1500 570 124.2 1.166  -102.4 140 106.9 1076 -456 -0.41 1.3 9.2 
2000 543 107.4 0.923 -1423 215 97.1 1.024  -64.7 -0.01 0.7 6.3 
2500 527 92.2 0.744 177.3 296 87.0 0.919 -82.3 0.50 -2.6 4.0 


VeB=3V,lc=5mA 
FREQUENCY $11 $21 $12 $22 K S21 MAG! 








(MHz) MAG ANG MAG ANG MAG ANG MAG ANG (4B) (dB) 
50 777 1786 1.751 -2.2 002 45.9 1000 05 055 49 204 
100 71 176.4 1.752 -5.1 002 1028 1.002 -16 040 49 204 
200 774-1726 1.747 -11.2 006 97.8 1003 -41 0.22 48 246 
300 764 = 168.2 1.742 -17.4 012 1093 1010 64 046 48 216 
400 767 1646 1.727  -24.0 017 = 114.2 1015 -90 052 47 201 
500 760 1605 1.713  -30.5 023 118.4 1.026 -11.5 064 47 187 
600 753 156.7 1.704 -36.9 0381 121.1 1.035 -14.2 068 46 174 
700 748 1528 1677 -43.5 040 121.2 1.045 -17.2 068 45 162 
800 741 149.1 1.657 -50.2 049 12214 1.052  -20.2 068 44 153 
900 744 145.2 1618  -57.2 059 1208 1.063 -23.4 067 42 144 

1000 735.1415 1595 -64.5 073 1206 1.069  -26.5 063 41 134 

1500 710 = 122.8 1.368 -101.3 144 «111.4 1.090 -449 043 27 9.8 

2000 670 1048 1.094 -141.3 226 99.5 1.034 64.1 0.04 08 6.8 

2500 623 88.7 0.868 179.0 308 87.8 0.916 819 042 -1.2 45 

3000 577 74.6 0.747 142.7 382 76.6 0.798 -97.7 0.78 86-25 29 

: : LS 


Note: 
1. Gain Calculations: 
2 2 
MAG = al (K2\/K?-1 ) . When K<1, MAG = MSG. msc = lk 1+ Aj’ [Sti]? - 'S22]? 4 = S11 Sx - Sai Siz 


12| 2 [S12 Sa1| 
MAG = Maximum Available Gain 
MSG = Maximum Stable Gain 
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NE944 SERIES 





TYPICAL COMMON BASE SCATTERING PARAMETERS (ra - 25°c) 


NE94430 
Coordinates in Ohms 
Frequency in GHz 
(VcE = 3 V, Ic = 10mA) 





VcE =3 V, ic = 10mA 








FREQUENCY ___S$ii___ $21 __$12___ __$22_ K S21 MAG! 
(MHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) (dB) 
50 .866 178.6 1.834 -2.2 .001 16.5 0.999 -0.4 0.97 5.33 2.6 
100 .861 176.6 1.840 -5.3 .003 92.7 1.000 1.6 -0.03 5.3 27.9 
200 .859 172.5 1.833 -11.5 .006 107.3 1.003 - 4.1 -0.32 5.3 24.9 
300 .852 168.4 1.830 -17.9 .010 119.8 1.010 6.5 -0.57 5.2 22.6 
400 846 164.4 1.818 -24.6 017 122.3 1.017 -9.1 -0.60 5.2 20.3 
500 .840 160.4 1.804 -30.9 024 122.3 1.027 -11.5 0.63 5.1 18.8 
600 836 156.6 1.799 -37.9 .030 123.9 1.037 -14.5 0.67 5.1 17.8 
700 .828 153.1 1.775 -44.7 .039 123.6 1.049 -17.4 0.67 5.0 16.6 
800 826 149.1 1.749 -51.7 .051 123.8 1.057 -20.4 -0.65 4.9 15.4 
900 .823 145.6 1.723 -59.4 .062 123.2 1.068 -23.9 -0.63 4.7 14.4 
1000 819 141.5 1.687 -66.6 073 123.2 1.074 -27.0 0.61 4.5 13.6 
1500 .793 122.1 1.443 -105.4 .149 112.3 1.090 -45.9 -0.36 3.2 9.9 
2000 138 103.2 1.132 -146.8 .235 99.3 1.018 65.7 0.04 1.1 6.8 
2500 679 86.4 0.892 173.1 315 86.6 0.890 -83.0 0.44 -1.0 45 
3000 .607 73.5 0.756 137.7 389 75.4 0.771 -98.1 0.83 -2.4 2.9 


Vcs= 10 V, ic= 5 mA 





FREQUENCY $11 $21 $12 $22 K $21 MAG! 
(MHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) (dB) 

50 72 178.4 1.741 -2.1 .002 79.8 0.991 0.1 1.19 48 26.8 

100 167 176.6 1.747 47 .002 111.0 1.000 0.9 0.27 48 29.4 

200 765 172.4 1.745 -10.7 005 101.4 1.004 -3.0 0.34 48 25.4 

300 759 168.3 1.742 -16.6 010 110.1 1.010 -5.0 -0.50 48 22.4 

400 755 164.4 1.728 -22.7 014 119.9 1.016 -7.1 -0.66 48 20.9 

500 751 160.2 1.718 -28.7 019 121.7 1.027 -9.3 -0.76 4.7 19.6 

600 748 156.4 1.704 -35.1 027 125.0 1.035 -11.6 -0.76 46 18.0 

700 742 152.6 1.687 -41.1 035 124.6 1.046 -13.9 0.77 45 16.8 

800 738 148.7 1.668 -47.7 043 124.3 1.054 -16.4 -0.76 4.4 15.9 

900 731 144.9 1.646 -54.3 .053 123.5 1.066 -19.2 -0.75 43 14.9 

1000 725 141.2 1.623 61.1 .063 123.2 1.077 -21.8 0.74 4.2 14.1 
1500 704 122.8 1.430 -95.7 .129 115.0 1.114 -37.5 -0.56 3.1 10.4 
2000 672 104.8 1.186 -133.7 .202 103.9 1.084 -54.9 0.21 1.5 7.7 
2500 636 88.6 0.955 = -172.1 .262 92.9 0.984 -71.0 0.25 0.4 5.3 
3000 595 74.8 0.807 153.0 .353 82.3 0.873 -85.6 0.62 -1.9 3.6 

Note: 


1. Gain Calculations: 


= JS2L (kt\/k?-1 ) . G = MSG. _1S2L x 1+ Al? -1S11]2- [S22]? 4 S11 Se -Sa1S 
MAG iSra ( K ) When K <1, MA MSG Sia »K 2 /Si2 Sail : 11 S22 - S21 S12 


MAG = Maximum Available Gain 
MSG = Maximum Stable Gain 
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NE944 SERIES 
TYPICAL COMMON BASE SCATTERING PARAMETERS (1 - 25°c) 





NE94430 
Coordinates in Ohms 
Frequency in GHz 
(VcB = 10 V, ic = 10 mA) 





Vcsp=10V,ic=10mA 





FREQUENCY $11 ___$21. —__ $12. __$22. K $21 MAG! 
(MHz) MAG ANG MAG ANG MAG ANG MAG ANG (4B) (dB) 
50 856 1786 1.820 -2.0 002 151.9 0.994 0.0 -0.30 5.2 296 

100 853 176.7 1.834 -46 003 108.2 1.001 -1.1 0.31 53 279 

200 846 172.4 1.831 -10.3 .005 109.0 1.003 -3.0 -0.37 53 256 

300 845 168.4 1827 -16.3 .007 124.5 1.010 = -5.1 0.71 5.2 242 

400 840 164.4 1823 -223 014 119.8 1.016 -7.0 -0.60 5.2 21.1 

500 830 1606 1814 -283 019 127.9 1.028 9.1 0.77 5.2 198 

600 826 156.7 1805 -346 026 129.0 1.038 -11.5 -0.78 5.1 18.4 

700 823 153.3 1.791 -41. 034 126.6 1.049 -13.9 0.75 5.1 17.2 

800 819 149.1 1.778  -47 042 128.8 1.059 -16.5 0.77 50 162 

900 820 145.4 1.761 -54.3 053 128.0 1.069 -19.3 0.74 49 152 

1000 814 142.0 1.739 608 .063 127.3 1.081 -22.0 0.73 48 144 
1500 800 1228 1556 -969 134 118.5 1.123 -38.0 0.53 38 106 
2000 758 1038 1.288  -135.9 213 105.3 1.085 -56.1 0.17 2.2 78 
2500 .708 85.9 1.019 -1743 .293 92.7 0.973 -72.5 0.25 0.2 5.4 
3000 644 71.7 0.855 1505 363 81.1 0.857 -86.7 063 -1.4 3.7 

—$— SST OST E6814 87 


Ves = 10 V, ic=20 mA 





FREQUENCY $11 $21 —_ $12. __ $22. K $21 MAG! 
(MHz) MAG # ANG MAG ANG MAG ANG MAG ANG (dB) (dB) 
50 .896 178.2 1.854 -2.5 .002 71.1 0.993 0.1 0.62 5.4 28.7 
100 891 175.6 1.867 -5.8 .003 108.5 1.001 -1.0 -0.30 5.4 27.3 
200 .880 171.1 1.852 -12.7 .005 103.2 1.001 -3.2 0.22 5.4 25.3 
300 .867 166.4 1.835 -19.7 .010 112.5 1.010 -5.4 -0.45 5.3 22.7 
400 855 162.5 1.810 -26.4 .015 118.1 1.016 -76 -0.53 5.2 20.8 
500 841 158.8 1.790 -33.0 .021 117.8 1.028 = -10.1 -0.58 §.1 19.3 
600 .828 154.9 1.772 -40.1 .029 119.5 1.035 -12.5 -0.58 5.0 17.9 
700 .822 151.3 1.741 -46.9 .036 121.6 1.046 -15.2 -0.63 48 16.9 
800 815 147.8 1.716 -54.2 .045 122.6 1.053 -18.1 -0.61 4.7 15.8 
900 .809 144.0 1.683 61.6 .054 122.7 1.060 -21.0 -0.59 45 14.9 
1000 .807 140.3 1.647 69.1 .065 120.6 1.069 -24.1 -0.54 43 14.0 
1500 779 121.2 1.396  -107.4 .134 113.0 1.079  -40.6 -0.30 2.9 10.2 
2000 730 102.1 1.105 -148.5 .210 101.0 1.015 -57.9 0.11 0.9 7.2 
2500 665 85.6 0.872 172.5 .285 89.1 0.897 -728 0.56 -1.2 4.9 
3000 611 73.5 0.753 138.6 353 78.8 0.793 -85.9 0.88 -2.5 3.3 
Note: 


1. Gain Calculations: 


= 182 (Kk 2\/K?-1 ) . When Ks1,MAG =MSG. MSG = ISL x= 1+1A1?-1S1]?- |S? 4 si 55-58 
a [S12] ( ) . When Ks1, [S12] * 2 |S12Sa21| ce 


MAG = Maximum Available Gain 
MSG = Maximum Stable Gain 
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NE944 SERIES 





TYPICAL COMMON EMITTER SCATTERING PARAMETERS (1a - 25°c) 





NE94432 
- j50 Coordinates In Ohms ~90° 
Frequency in GHz 
(VcE = 10 V, Ic = 5 mA) 





VcE=10V,ic=5mA 








FREQUENCY $11 S21 $12 S22 K MAG" 
(MHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) 
50 0.825 -27 12.225 155 0.012 64 0.961 8 0.38 30.1 
100 0.690 -48 10.312 136 0.025 62 0.898 -14 0.43 26.2 
200 0.490 -79 7.169 112 0.035 54 0.799 -17 0.72 23.1 
400 0.315 -115 4083 88 0.054 57 0.743 -22 0.97 18.8 
600 0.255 -136 2.815 73 0.074 58 0.737 = -27 1.06 14. 
800 0.227 -154 2.155 62 0.091 57 0.737 = -33 1.10 11.8 
1000 0.210 -172 1.759 52 0.106 5 0.741 -39 1.13 10.0 
1200 0.203 168 1.490 42 0.122 55 0.744 -44 1.13 8. 
1400 0.211 147 1.301 34 0.138 54 0.745 -49 1.12 76 
1600 0.235 128 1.159 26 0.155 53 0.747 = -54 1.08 7 
1800 0.275 111 1.047 18 0.172 52 0.744 -60 1.04 6. 
2000 0.321 98 0.955 11 0.198 50 0.735 -65 1.01 6. 
2200 0.379 87 0.875 5 0.215 48 0.724 -71 0.96 6. 


VceE =10 V, ic=10mA 


50 0.650 -41 18.493 145 0.016 61 0.919 -9 0.44 30.6 
100 0.500 -69 13.742 123 0.027 59 0.832 -14 0.53 27.1 
200 0.345 -101 8.232 102 0.030 58 0.749 -16 0.88 24.4 
400 0.256 -135 4.373 82 0.050 63 0.720 -20 1.04 18.1 
600 0.239 -155 2.964 69 0.069 64 0.722 -25 1.00 14.6 
800 0.233 -172 2.248 58 0.087 62 0.726 -32 1.11 12.1 

1000 0.232 171 1.821 49 0.101 61 0.733 -37 1.13 10.4 
1200 0.239 153 1.534 40 0.117 59 0.740 -43 1.10 9.2 
1400 0.254 135 1.331 31 0.136 59 0.742 -49 1.07 8.3 
1600 0.283 119 1.178 24 0.154 58 0.742 -54 1.03 78 
1800 0.323 105 1.060 16 0.174 56 0.742 -59 0.97 79 
2000 0.368 93 0.960 9 0.195 54 0.734 64 0.94 6.9 
2200 0.421 83 0.878 3 0.220 52 0.722 -70 0.89 6.0 





Note: 
1. Gain Calculations: 


mac = JS2tL (k\/K2-1 ) . When K<1,MAG=MSG. MSG = S2tL x= 1+1Al’-JSul?-[S2a" 4 - S11 Sz2- Sai S12 
|S12} [S12| 2 |S12Sar| 


MAG = Maximum Available Gain 
MSG = Maximum Stable Gain 
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NE944 SERIES 





TYPICAL COMMON BASE SCATTERING PARAMETERS (ta - 25°c) 





NE94432 
Coordinates in Ohms 
Frequency in GHz 
(Vc = 10 V, ic = 5 mA) 


Vcp=10V,ic=5mA 





FREQUENCY $11 S21 S12 S22 K MAG! 
(MHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) 
50 0.765 178 1.752 -3 0.005 125 1.004 -1 -0.63 25.4 
100 0.776 175 1.764 7 0.007 124 1.008 -3 -0.80 25.3 
200 0.777 170 1.763 -13 0.010 123 1.015 6 0.80 22.4 
400 0.799 160 1.789 -27 0.037 135 1.055 -13 -0.92 16.8 
600 0.844 149 1841 -43 0.082 135 1.121 -20 -0.93 13.5 
800 0.911 136 1897 -61 0.146 132 1.202 -29 -0.88 11.1 
1000 0.990 121 1948 -82 0.233 125 1.288 -41 -0.79 9.2 
1200 1.067 104 1.938 -108 0.340 114 1.335 -55 -0.63 76 
1400 1.094 85 1.834 -136 0.448 101 1.292 -71 0.43 6.1 
1600 1.051 66 1.646 -165 0.531 87 1.161 -87 0.19 49 
1800 0.961 51 1.436 168 0.578 5 0.980 -100 0.06 3.9 
2000 0.865 38 1.263 145 0.605 65 0.807 -110 0.30 3.2 
2200 0.774 29 1.143 125 0.620 57 0.666 -118 0.50 2.7 





Ves = 10 V,ic=10mA 








FREQUENCY __ si __ sa _ 82 __S2_ K MAG! 
(MHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) 
50 0.886 177 1.870 3 0.005 140 1.010 -1 0.92 25.7 
100 0.896 175 1.877 -7 0.006 136 1.012 3 -0.87 24.9 
200 0.889 170 1884 -13 0.010 137 1.016 6 -0.90 22.8 
400 0.920 161 1928  -28 0.035 144 1.062 -12 -0.93 17.4 
600 0.979 150 2.008 -43 0.084 143 1.134 -20 0.90 13.8 
800 1.077 138 2.106 -63 0.155 139 1.227 -29 -0.83 11.3 
1000 1.195 122 2.194 -86 0.257 130 1.325 -42 -0.70 9.3 
1200 1.291 103 2.182 -114 0.381 116 1.363 -58 0.52 7.6 
1400 1.291 82 2.015 -145 0.496 100 1.281 -75 -0.32 6.1 
1600 1.192 63 1.743 -174 0.571 84 1.105 -91 -0.08 48 
1800 1.053 47 1.476 160 0.604 72 0.908 -102 0.16 3.9 
2000 0.924 36 1277 138 0.619 63 0.739 -111 0.37 3.1 
2200 0.815 27 1.150 119 0.627 55 0.610 -118 0.55 2.6 
Note: 


1. Gain Calculations: 


MAG = S2tL (k t\/K2-1 ) . When Ks1,MAG =MSG. MSG =-S2tL x. 1+1Al?-|S111?- S22? 4 _ g11 2 - S01 S12 
[S12] [S12| 2 |S12 S21 


MAG = Maximum Available Gain 
MSG = Maximum Stable Gain 
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NE944 SERIES 





TYPICAL COMMON EMITTER SCATTERING PARAMETERS (ta = 25°c) 


50 +90° 














0 ne Gis +180 0 
0S GHz 
-j10 
-150° -30° 
NE94433 
Coordinates in Ohms ~ : 
~J50 Frequency in GHz ~30° 
NE94433 (VcE = 10 V, Ic = 5 mA) 
VcE=10V,ic=5mA 
FREQUENCY $11 | $21 $12 __—s2 K MAG! 
(MHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) 
50 0.932 -14 8.225 165 0.015 65 0.982 -4 0.42 27.4 
100 0.857 -29 7.587 151 0.028 64 0.961 -9 0.40 24.4 
200 0.710 -51 6.158 130 0.039 64 0.884 -14 0.47 22.0 
400 0.478 -79 4.030 104 0.064 59 0.797 -18 0.74 18.0 
600 0.366 -98 2.902 88 0.083 58 0.765 -20 0.89 15.4 
800 0.308 -114 2.263 77 0.100 58 0.752 -24 0.97 13.5 
1000 0.274 -128 1.867 68 0.115 58 0.748 -28 1.01 11.4 
1200 0.254 -141 1.595 59 0.130 58 0.746 -31 1.04 9.7 
1400 0.242 -155 1.403 52 0.145 58 0.745 -36 1.04 8.6 
1600 0.236 -168 1.256 46 0.160 59 0.745 -39 1.03 79 
1800 0.234 179 1.142 40 0.175 60 0.744 -44 1.01 7.4 
2000 0.239 167 1.050 34 0.193 60 0.743 -48 0.98 7.4 
2200 0.247 154 0.970 29 0.212 60 0.742 -53 0.95 6.6 
2400 0.257 143 0.903 24 0.233 61 0.738 -58 0.93 5.9 
VcE=10V,ic=10mA 
50 0.890 -19 10.530 162 0.014 62 0.967 5 0.44 28.7 
100 0.796 -35 9.392 145 0.025 60 0.942 -10 0.46 25.7 
200 0.629 -60 7.081 123 0.037 62 0.851 -14 0.55 22.8 
400 0.417 -89 4.323 99 0.059 60 0.772 -17 ©6081 18.6 
600 0.332 -109 3.043 85 0.079 60 0.750 -20 0.92 15.9 
800 0.291 -126 2.349 74 0.095 60 0.739 -23 0.99 13.9 
1000 0.270 -141 1.927 65 0.109 61 0.738 -27 1.03 11.4 
1200 0.258 -155 1.639 57 0.125 61 0.736 -31 1.04 10.0 
1400 0.254 -169 1.438 50 0.141 62 0.738 -35 1.02 9.3 
1600 0.254 179 1.283 44 0.156 62 0.738 -39 1.00 8.7 
1800 0.257 167 1.165 38 0.173 63 0.738 -43 0.98 8.3 
2000 0.264 156 1.070 33 0.194 64 0.737 -48 0.94 7.4 
2200 0.273 144 0.987 28 0.214 64 0.736 -53 0.91 6.6 
2400 0.286 134 0.916 23 0.239 63 0.732 -57 0.87 5.8 
VcE = 10 V, ic = 20 mA 
50 0.828 -28 10.472 156 0.014 65 0.969 -§ 0.36 28.7 
100 0.685 -48 8.553 136 0.024 64 0.915 -10 0.45 25.6 
200 0.445 -74 5.730 115 0.035 59 0.840 -12 0.72 22.2 
400 0.347 -105 3.358 95 0.055 62 0.790 -16 0.96 17.9 
600 0.302 -128 2.394 83 0.073 61 0.773 -19 1.06 13.7 
800 0.285 -146 1.877 72 0.089 63 0.763 -23 1.11 11.2 
1000 0.278 -161 1.558 63 0.105 64 0.758 -27 1.13 9.5 
1200 0.278 -175 1.337 55 0.121 66 0.756 -32 1.12 8.3 
1400 0.281 173 1.178 48 0.139 66 0.754 -36 1.10 7.4 
1600 0.286 162 1.055 42 0.158 67 0.753 -41 1.07 6.6 
1500 0.295 151 0.959 36 0.178 68 0.752 -45 1.03 6.3 
2000 0.304 142 0.882 31 0.202 68 0.748 -50 0.99 6.4 
2200 0.317 132 0.813 26 0.225 67 0.744 -55 0.96 5.6 
2400 0.329 123 0.753 22 0.254 66 0.737 -60 0.94 47 


Note: 


1. Gain Calculations: 


2 
maG = -S2!L (ka\/K2-1 ) .WhenKs1,MAG=MSG. MSG = 1S2tL x = 1+1Al*-|S111? -|S22/" 4 S41 See - Sai Si2 
|S12| a |S12| 2 |S12 S21| 





NEC 


NPN SILICON HIGH SPEED | NE98108 
SWITCHING TRANSISTOR | NE98141 














FEATURES DESCRIPTION 

¢ HIGH GAIN BANDWIDTH PRODUCT: fr= 7 GHz The NE981 series of NPN silicon transistors is designed for 

* LOW OUTPUT CAPACITANCE: Ccs = 0.35 pF microwave amplifiers up to 6 GHz and ultrahigh speed 

: ; | switching applications. The series is available in two packaged 
ULTRA HIGH SPEED SWITCHING: Tx = 0.4 ns versions. The NE98108 is a single chip packaged in a metal- 

¢ AVAILABLE IN BOTH SINGLE AND DUAL CHIP ceramic stripline, and the NE98141 is a dual chip package 
CONFIGURATIONS designed for differential amplifiers and CML circuit applica- 

» HIGHLY RELIABLE METALLIZATION AND RUGGED tions. The series employs NEC's unique Pt/Si-Ti-Pt-Au- hi-rel 
METAL-CERAMIC STRIPLINE PACKAGES metallization system which yields the utmost in performance 


consistency and reliability. 


ELECTRICAL CHARACTERISTICS (1a =25°c) 





PART NUMBER NE98108 NE98141 
EIAJ' REGISTERED NUMBER 2SC1656 (Grd C) | 2SC1658 (Grd C) 
PACKAGE OUTLINE 08 41 


| UNITS | MIN MIN 
fr Gain Bandwidth Product at VcE = 5 V, Ic = 20 mA | GHz | 6 |] 7~_ bee 


Minimum Noise Figure at VcE = 6 V, Ic = 5 mA, f = 0.5 GHZ a ea 
dB 
dB 












Maximum Available Gain2 at VcE = 6 V, Ic = 10 mA, 
f = 0.5 GHz 

f= 1 GHz 
f = 2 GHz 


Insertion Power Gain at VcE = 6 V, Ic = 10 mA, 
f = 0.5 GHz 

f= 1 GHz 
f = 2 GHz 






a. 
w 













eae few hl 










































dB 

dB 

dB 
| hee —| ‘Forward Current Gains at Vce = 3 V, Ic = 10 mA |__| 80 | 100] 300 | 20 | 100 | 300 
We | renmcurmoanonmraver-sviewom | || | foe] [a 
| _Posc _| Oscillator Power Output at Vo = 6 V, Ic = 20 mA, f= 7 GHz |p mw | {ol [| [| [ | 
| icpo | Collector Cutoff Current at Vcs = 10 V, IE =0 ee ee ee 
| __te20__|_Emittor Cutoff Current at Vee = 2V, Ic =0 pA | | fot on 
Coe Collector to Base Capacitance’ at Vce = 6 V, IE = 0, f = 1 MHz | pF | Cf oss} os | [oss] os” 
Switching Times at VcE = 6 V, Ic = 10 mA ns | los} | fos] | 
VBE Base to Emitter Voltage Vce = 3 V, Ic = 10 mA |v {| |{ foss} | [oss 
Base to Emitter Voltage Delta VcE = 3 V, Ic = 10 mA pm | | | fT [fa] 
Total Power Dissipation Per Device Pmwunit | | | _| 150] 
Total Device Dissipation mw | | {tol [| [30 
pcow | | fol Tito 


Notes: 
1. Electronic Industrial Association of Japan. 
2. Maximum Available Gain (MAG) is calculated from the device S-Parameters using the equation, 
MAG = tS2tL (Kt\/k?-1 ) .WhenK<1,MAG=MSG. MSG =-S2L x. 1+1A1?-[Sitl?- [S247 4 514 S99. Sor Sip 
[S12] [S12] 2 |S12S21| 
3. Pulse Width <350yus, Duty Cycle <2%/pulsed. 
4. hFe2 is the smallest of the two. 
5. CCB measurement employs a three-terminal capacitance bridge incorporating a guard circuit. The emitter terminal shall be connected to the 
guard terminal. 
6. Measured in an ECL circuit. 
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ABSOLUTE MAXIMUM RATINGS (1, - 25°c) 










|SYMBOLS| PARAMETERS _| UNITS | RATINGS — 
[Vero —[Gotecorte Base votage |v [10 
Vero | Cotectr to Emiter Votage |v | 6 
veso [Emitorio Base votage | v | 3 
te [otecter Gurent | maa 
[ts [auneton Temperaure | °c | 200 
[Tera | Storage Temperate | °c | 6510 +200 





Note: 
1. Operation in excess of any one of these parameters may result in 
permanent damage. 


TYPICAL PERFORMANCE CURVES (1 - 25°c) 


DEVICE CAPACITANCE 






0.3 





0 05 1 2 3 5 10 15 


Collector to Base Voltage, VcB (V) 
Emitter to Base Voltage, Ves (V) 


0.2 


Collector to Base Capacitance, Cc (pF) 
Emitter to Base Capacitance, Ces (pF) 





0.1 


GAIN CHARACTERISTICS vs. 
FREQUENCY 


ro 
PNT TT ice toma 
SEAN NE 











Gain (dB) 


Coe a 


EN 
| 
bade 
fea 
ia 
ieee 
paid 
ae 
ei 
EA 
ae! 
el 


CHIN 
Bee eS II 


0.1 0.2 03 050.7 1 2 3 § 7 10 





Frequency, f (GHz) 





Gain Bandwidth Product, ft (GHz) 


Total Power Dissipation, PT (mW) 


Insertion Gain, |S21E|2 (dB) 


NE98108, NE98141 


GAIN BANDWIDTH PRODUCT 
vs. COLLECTOR CURRENT 


Se (EASE er A OS HH 
SE == 


= 
<a 
ect et 


Ly | al 
>in 


“A | AL 





§ 

a 

a 

< 

| 

el 

\ 

= 
Fh 

Al 







20 30 50 


1 2 3 #5 7 10 


Collector Current, Ic (mA) 


DC POWER DERATING CURVES 


(ot RARE 
LIN 
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200 

cd 
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MALIA 


| 
LLTi 1] Es 


100 150 200 
jactbiees Temperature, TA (°C) 


INSERTION GAIN vs. 
COLLECTOR CURRENT 





1 2 3 5 7 10 20 30 50 
Collector Current, Ic (mA) 





NE98108, NE98141 
OUTLINE DIMENSIONS (Units in mm) 


PACKAGE OUTLINE 08 
(Chip Thickness: 140 to 160 pm 





0.60.06 ALL LEADS ALL LEADS 
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PACKAGE OUTLINE 41 


7 [ox 
ae Y= —Fizsi0.1 TYP 


0.60.1 
5.0 MIN 
(| d ALL LEADS 
0.3 
5 6 


0.1 5.04 2.0 MAX 
i, | mmm Ae 


“Lead 5 is only used in manufacturing the 
device and has no electrical significance. 


NE98108, NE98141 





TYPICAL COMMON EMITTER SCATTERING PARAMETERS (1a = 25°c) 





























NE98108 
Coordinates in Ohms 
Frequency in GHz 
-60 (VcE = 6 V, ic = 10 mA) 
VcE=6V,ic=5mA 
FREQUENCY $11 $21 $12 $22 K MAG! 
(MHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) 
100 0.9 -25 14.1 161 0.01 7 0.96 -13 0.03 31.5 
500 0.67 -101 8.58 116 0.08 43 0.6 -47 0.36 20.3 
1000 0.6 -141 5.17 92 0.09 33 0.41 -&2 0.6 17.6 
2000 0.55 -175 2.73 65 0.12 32 0.35 -7§ 0.91 13.6 
3000 0.52 163 1.93 43 0.14 27 0.35 -93 1.14 9.1 
4000 0.5 145 1.53 24 0.17 21 0.39 -107 1.16 7.1 
5000 0.47 129 1.27 7 0.2 13 0.44 +#-118 1.16 5.6 
6000 0.43 112 1.07 8 0.22 6 0.48 -128 1.25 3.9 
VcE=6V,ic=10 mA 
100 0.82 -39 22.93 154 0.01 71 0.91 -20 0.06 33.6 
500 0.61 -127 10.55 106 0.06 41 0.44 -56 0.48 225 
1000 0.58 -160 §.83 8&6 0.07 40 0.29 -67 0.78 19.2 
2000 0.56 174 3.01 62 0.1 43 0.27 -78 1.06 13.3 
3000 0.54 157 2.12 42 0.14 36 0.29 -95 1.09 10 
4000 0.52 141 1.67 24 0.17 30 0.33 -109 1.13 7.7 
5000 0.49 126 1.4 7 0.21 20 0.38  -120 1.08 6.5 
6000 0.43 109 1.17 -7 0.23 12 0.43 -130 1.2 4.4 
VcE=6V,ic=15mA 
100 0.76 -50 28.59 149 0.01 70 0.87 -24 0.06 34.6 
500 0.59 -141 11.23 101 0.04 43 0.37 -59 0.64 24.5 
1000 0.59 -168 6.03 83 0.06 46 0.25 -67 0.88 20 
2000 0.56 170 3.08 61 0.1 49 0.24 -77 1.08 13.2 
3000 0.55 153 2.17 42 0.13 40 0.28 -94 1.14 10 
4000 0.54 137 1.7 23 0.17 32 0.32 -107 1.09 8.2 
5000 0.5 122 1.42 6 0.2 22 0.38 -117 1.1 6.6 
6000 0.46 105 1.19 8 0.23 14 0.43 -126 — 1.13 49 
VcE=6 V, Ic = 20 mA 
100 0.71 -59 32.32 145 0.01 64 0.83 -27 0.15 35.1 
500 0.59 -148 11.49 99 0.04 45 0.32 -58 0.68 24.6 
1000 0.59 -172 6.05 81 0.05 49 0.22 -65 1.05 19.5 
2000 0.57 168 3.09 60 0.1 52 0.23 -75 1.07 13.3 
3000 0.55 151 2.17 4 0.13 43 0.27 -93 1.15 9.9 
4000 0.54 135 1.7 22 0.17 34 0.32 -105 1.09 8.2 
5000 0.51 119 1.41 5 0.2 24 0.38 -116 1.09 6.7 
6000 0.47 103 1.16 -9 0.23 16 0.44 = -125 1.13 48 





Note: 
1. Gain Calculations: 


- AS2tL (kK in/k?- =MSG. msG = S2!L_ x. 1+141?-1Si]?- [S27 4 si1 sp0- 
MAG Sia ( K 1) . When K <1, MAG M MSG isi K 2 [S12 S21] ; 11 S22 - Sai Si2 
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NEC NPN SILICON HIGH | NE98208 


~ SPEED SWITCHING TRANSISTOR | NE98241 





FEATURES DESCRIPTION 

° WIDE DYNAMIC RANGE The NE982 series NPN silicon transistors features a high 

» HIGH GAIN BANDWIDTH PRODUCT: fr = 7 GHz gain bandwidth product, and wide dynamic range. The 
series is designed for medium level microwave amplifier and 

* 400 PICO SECOND SWITCHING TIME oscillator applications up to 6 GHz and ultrahigh speed 

¢ HIGH RELIABILITY GOLD METALLIZATION switching applications. The NE98208 is a single transistor 

. USEFUL AS AN OSCILLATOR UP TO 6 GHz packaged in a rugged metal ceramic stripline package, while 


the NE98241 dual chip version is designed for differential 
amplifiers and CML circuit applications. Reliability is as- 
sured by NEC's high reliability gold metallization system and 
quality control procedures patterned after MIL-S-19500. 


ELECTRICAL CHARACTERISTICS (ta = 25°c) 


PART NUMBER NE98208 NE98241 
EIAJ’ REGISTERED NUMBER 2SC1662 (GRD C) 
PACKAGE OUTLINE 08 


PARAMETERS AND CONDITIONS 


Maximum Available Gain2 at VcE = 6 V, Ic = 30 mA, 
f = 1 GHz 
f = 2 GHz 
f=3 GHz 


Insertion Power Gain at VcE = 6 V, Ic = 30 mA, 
f=1 GHz 
f=2 GHz 
f = 3 GHz 


Forward Current Gain2 at VCE = 5 V, ic =30 mA 


Forward Current Gain Delta at VcE = 5 V, IC = 30 mA 
Collector Cutoff Current at Vcs = 6 V, le =0 
Emitter Cutoff Current at Ves = 2 V, Ic =0 
llector to Base Capacitance‘ at VcB = 6 V, IE = 0, f = 1 MHz 
cillator Power Output at VcE = 6 V, Ic = 20 mA, f = 6 GHz 
Switching Time? at Vce = 6 V, IC = 20 mA 


v 
mv 
| 
Total Power Dissipation 
Thermal Resistance (Junction-to-Case) 





dB 
scaesoe! 
CF 
Caw 
a 
Pv 
Cav 
| mw 

°C/W 


Notes: 
1. Electronic Industrial Association of Japan. 
2. Maximum Available Gain (MAG) is calculated from the device S-Parameters using the equation, 
mac = -S2L (ki\/K2-1 ) . When K<1,MAG=MSG. MSG =-S2!L x= 1+1Al®-|S11]?- [S227 4 _ 511 Se - So Sie 
[S12] [S12| 2 |S12S21| 
3. Pulse Width <350ps, Duty Cycle <2%/pulsed. 
4. hFE2 is the smallest of the two. 
5. CcB measurement employs a three-terminal capacitance bridge incorporating a guard circuit. The emitter terminal shall be connected to the 
guard terminal. 
6. Measured in an ECL circuit. 
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ABSOLUTE MAXIMUM RATINGS! (ta = 25°c) GAIN sgn rel 
SYMBOLS| PARAMETERS UNITS | Pa = 
Collector to Base Voltage | V | 20 | NIT vce~ ev, {I 
VN 3 tater | 
Collector to Emitter Voltage | Vo | 8 2A 
a | 
Emir to Base Votiage | V | 3 : 
| te _| Collector Current | mA | OF = 
Junction Temperature | °C | 200 S ts 
Storage Temperature | °C_| -65t0 +200_ 4 
12 
Notes: 
1. Operation in excess of any one of these parameters may result in 8 
permanent damage. 
2. Ic = 200 mA max: PW < 5 us, duty cycle < 10%. P 
0 
0.1 0203 05071 2 3 57 10 
Frequency, f (GHz) 
TYPICAL PERFORMANCE CURVES (1a = 25°c) 
DC POWER DERATING CURVES DEVICE CAPACITANCE 





e 
4 
DE Sd 
aa 
| 
ee 
_ 


2 


tt 
of EE 
0 05 1 2 3 5 10 20 


Ambient Temperature, TA (°C) Collector to Base Voltage, Vcs (V) 
Emitter to Base Voltage, Ves (V) 


Total Power Dissipation, PT (mW) 


Emitter to Base Capacitance, Ces (pF) 
Collector to Base Capacitance, Ccs (pF) 
oe 
~ 





OUTLINE DIMENSIONS (units in mm) 


PACKAGE OUTLINE 08 PACKAGE OUTLINE 41 


T# p= fp t.2si0.1 TYP 


5.0 MIN —- 
0.640.06 ALL LEADS ALL LEADS [L== 





0.60.1 
5.0 MIN 


(| 4 ALL LEADS 
= 0.3 0.640.1 : 
‘ 5 6 

+0.3 


je-3.5 -.2->4 
+0.06 tL _— L 


0.1 
*Lead 5 is only used in manufacturing the 


device and has no electrical significance. 
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TYPICAL COMMON EMITTER SCATTERING PARAMETERS (ta = 25°c) 













[TEESE 

“RT 
QS 

Gcctiiniese Gites EY 


Frequency in GHz “00° 
(VcE = 6 V, Ic = 20 mA) 











VcE=6V,ic=5mA 











FREQUENCY $11 $21 $12 $22 K MAG! 
(MHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) 
100 0.88 -33 14.49 158 0.02 75 0.95 -18 -0.02 28.6 

500 0.7 -119 7.68 110 0.08 36 0.52 -57 0.32 19.8 
1000 0.68 -154 4.43 87 0.1 26 0.36 -74 0.52 16.5 
2000 0.66 178 2.31 61 0.11 26 0.33 -90 0.9 13.2 
3000 0.64 158 1.61 39 0.13 23 0.37 -107 1.09 9.1 
4000 0.65 142 1.26 19 0.15 20 0.42 -120 1.09 7.4 
5000 0.62 128 1.04 4 0.17 15 0.48 -131 1.15 5.5 
6000 0.59 112 0.86 -12 0.2 10 0.53 -141 1.17 3.8 

VcE =6V,ic=10 mA 

100 0.8 -52 23.62 149 0.02 65 0.88 -27 0.05 30.7 

500 0.68 -143 9.3 101 0.06 35 0.37 -69 0.45 21.9 
1000 0.69 -169 5.02 82 0.07 34 0.25 -84 0.7 18.6 
2000 0.67 170 2.56 59 0.1 40 0.25 -98 0.99 14.1 
3000 0.66 151 1.78 39 0.12 36 0.31 -113 1.14 9.4 
4000 0.67 137 1.39 21 0.15 31 0.37 -124 1.05 8.3 
5000 0.64 123 1.16 5 0.18 23 0.43 -135° 1.05 6.7 
6000 0.61 108 0.97 -10 0.2 17 0.48 -142 1.12 48 





VcE=6V,ic=20mA 











100 0.72 -77 33.16 138 0.01 58 0.78 -36 0.1 35.2 
500 0.7 -159 10.11 95 0.04 39 0.26 -78 0.61 24 
1000 0.7 -177 5.28 79 0.05 45 0.18 -92 0.96 20.2 
2000 0.69 166 2.67 58 0.09 50 0.21 -102 1.06 13.2 
3000 0.69 148 1.85 39 0.12 42 0.28 -115 1.07 10.3 
4000 0.69 134 1.44 20 0.15 37 0.34 -125 1.02 9.0 
5000 0.66 120 1.19 5 0.18 27 0.4 -134 1.03 7.1 
6000 0.64 106 0.98 -10 0.21 21 0.46 -141 1.03 5.6 

VcE=6V,ic=30 mA 

100 0.69 -94 36.89 132 0.01 56 0.71 -40 0.15 35.7 
500 0.7 -165 10.15 92 0.03 44 0.22 -77 0.8 25.3 
1000 0.71 179 5.24 77 0.04 51 0.16 -88 1.17 18.7 
2000 0.7 164 2.65 57 0.09 53 0.2 -98 1.04 13.5 

3000 0.69 148 1.83 37 0.12 46 0.27 -112 1.09 10 
4000 0.7 134 1.42 19 0.15 40 0.34 -123 1.01 9.1 
5000 0.67 120 1.18 3 0.18 30 0.41 -133 0.99 8.2 
23 0.47 -140 1.00 6.6 


6000 0.65 106 0.96 -12 0.21 





Note: 
1. Gain Calculations: 


= 1S2L (kK t\/K?-1 ) . When K<1,MAG=MSG. MsG = S82! x= 1+141?-|Si1]?- [S242 gi g-so1s 
sian [S12 ( [S12] 2 |S12Sa1| ee 
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Power Silicon Bipolar Selection Guide 





UHF DEVICES: 500 MHz to 1 GHz 








See tee a eee 
(dBm) | (W) | (dBm) (%) 





Hand Held Applications: 7 Volt Supply, Class C 


NEM090701 -07 .84 to .96 
NEM090301 -07 .84 to .96 
NE090101-07 .84 to .96 


Mobile Applications: 12 Volt Supply, Class C 


NEM084081B-12 .80 to .96 
NEM082081B-12 .80 to .96 
NEM081081E-12 .80 to .96 


NE081091-12 .80 to .96 
NE081090-12 .80 to .96 
NE080491-12 .80 to .96 
NE080490-12 .80 to .96 
NEM080481E-12 .80 to .96 
NE080190-12 .80 to .96 
NE080191-12 .80 to .96 





O0o0ong0Qqg0na0 oO 0 


Base Station Applications: 24 Volt Supply, Class C 
NEM096081B-28 .84 to .96 


NEM094081B-28 .84 to .96 
NEM092081B-28 .84 to .96 





Base Station Applications: 24 Voit Supply, Class AB 


NEMO060C69-28 40 to .66 
NEM080C69-28 .60 to .96 
NEM085068-28 .80 to .96 
NEM081568-28 .80 to .96 





Base Station Applications: 24 Volt Supply, Class A 


NEL080525-28! 0.5 to 1.0 
NEL080220-28' 0.5 to 1.0 
NEL080120-281 0.5 to 1.0 





MICROWAVE DEVICES 





Pout Gain Efficiency 
(dBm) (dBm) (%) 


MOBILE APPLICATIONS: 1.0 to1.5 GHz 12 VOLT SUPPLY, CLASS A 
81 13.5 A 42.0 15.8 6.0 60.0 1.3 4-13 
81 13.5 A 37.5 5.6 7.5 55.0 13 

Note: 


1. Not recommended for new designs. 








NEL132081-12 
NEL130681-12 


1.0 to 1.5 
1.0to 1.5 
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CLASS C DEVICES coms cms 7.2, 135 se 24.0828.0V @=fTEST 





10.0 


Pout (W) 


1.0. 





k.. es Bee ae m I slg ae . - al 
FREQUENCY (MHz) 
CLASS A/AB DEVICES 





sm m@mmNEMOSI560-280 





10.0 . es oe se 


Pout (W) 





ee NELO8O220-28' 


- Teeter NEL080120-28' : 
10 : : - | oo So 


250 500 750 1000 1250 1500 
FREQUENCY (MHz) 1. Not recommended for new designs. 
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4 Power Silicon Bipolar Transistors 


PAGE 
PART NUMBER DESCRIPTION NUMBER 
NE0800- 12 Series Class C, 860 MHz, 12 Volt Power Transistor ....................cccccccccccssssccsssccccsesssssscsccssesenee 4-5 
NE080190-12 Class C, 860 MHz, 12 Volt Power Transistor ...................ccccccccccsssscccesssccscsssscssccosseceseee 4-5 
NE080191-12 Class C, 860 MHz, 12 Volt Power Transistor ................cccccssccccsscseccsscccsecessscssssccsscsscenes 4-5 
NE080490-12 Class C, 860 MHz, 12 Volt Power Transistor ....................cccsccccccssessssscscccsecsssssssccesesssees 4-5 
NE080491-12 Class C, 860 MHz, 12 Volt Power Transistor .....................cccccccccssssssccccscessssscsscsesesesscece 4-5 
NE081090-12 Class C, 860 MHz, 12 Volt Power Transistor ......................cccccccsssscccsssccscesscssssscesseceees 4-5 
NE081091-12 Class C, 860 MHz, 12 Volt Power Transistor .....................cccccccccscscccssssscsscssscscsscsesseecees 4-5 
NE090101-07 Class C, 940 MHz, 7 Volt Power Transistor ......0...........cccccccssccccsssccsssccessscssessssecsseeees 4-25 
A NELO80120-28 Class A, 860 MHz, 24 Volt Power Transistor .............ccccccsccsscssssscssccsecscssscsscesssessessnees 4-8 
A NELO80220-28 Class A, 860 MHz, 24 Volt Power Transistor ....................ccccsscccssssscccescsscssccessscssccseseeees 4-8 
A NELO80525-28 Class A, 860 MHz, 24 Volt Power Transistor .....................cccssccccssesssccscessescessesecscsseceees 4-8 
NEL13068 1-12 Class A, 1.3 GHz, 12 Volt Power Transistor ...................cccccccssscsccccccccccceceesscesssceseseneee 4-13 
NEL132081-12 Class A, 1.3 GHz, 12 Volt Power Transistor ...................cccccccscccssssssccsssssccesecesccccsseeces 4-13 
NEMO060C69-28 Class AB/C, UHF, 28 Volt Push-Pull Transistor .0.....0...........ccc:cccccccccsssscccsssecsessssessees 4-16 
NEM08048 1-12 Class C, 800-960 MHz, 12 Volt Power Transistor ......0.........c....cccccccccsssscssssscssseseseesees 4-19 
NEMO80C69-28 Class AB/C, UHF, 28 Volt Push-Pull Transistor .0.....................cccccccscccccsssssssssccosceseeee 4-16 
NEM08108 1-12 Class C, 800-960 MHz, 12 Volt Power Transistor ......0.0............cccccccccsssssscssecssscecsseees 4-19 
NEM081568-28 Class AB/C, 860 MHz, 28 Volt Matched Transistor ...................ccccccccsssssssssssssscccccseeees 4-22 
NEM082081B-12 Class C, 800-960 MHz, 12 Volt Power Transistor ....................ccccscsssccccesssssssssssccosseee 4-19 
NEM084081B-12 Class C, 800-960 MHz, 12 Volt Power Transistor .........................cccccsesssssssssssssesssseees 4-19 
NEM085068-28 Class AB/C, 860 MHz, 28 Volt Matched Transistor ...................cccccccccccsssssssscsscsesesceee 4-22 
NEM09030 1-07 Class C, 940 MHz, 7 Volt Power Transistof ....................:cccssccssessccccesssccccesscscesecesscees 4-25 
NEM090701-07 Class C, 940 MHz, 7 Volt Power Transistor ...................cccccssccccssesecccesssssccescsctccecsecees 4-25 
NEM092081B-28 Class C, 900 MHz, 28 Volt Power Transistor ....................ccccccccccsessscccscccesscessssccecesseeee 4-29 
NEM094081B-28 Class C, 900 MHz, 28 Volt Power Transistor ...............ccccccccscccssssssescecsecsssscscssecceeseosece 4-29 
NEM096081B-28 Class C, 900 MHz, 28 Volt Power Transistor ..................cccccccccccsssscscccssssccccseesccecesseeees 4-29 


Bold = New Products 


A = Not Recommended for New Design 
- = Space Qualified 
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NEC 


CLASS C, 860 MHz, | NEO800-12 
12 VOLT POWER TRANSISTOR | SERIES 











FEATURES DESCRIPTION 
¢ LOW OPERATING VOLTAGE (Vcc = 13.5 V) NEC's NE0800 series of NPN epitaxial UHF power transistors 
» TITANIUM-PLATINUM-GOLD METALLIZATION FOR is designed for large volume mobile radio applications in the 
HIGH RELIABILITY 800 MHz band. The series is available in two low cost 
packages. High gain, power and efficiency, combined with low 
- SUPERIOR RF PERFORMANCE cost packages, make the NE0800 series an ideal choice for 
¢ HIGH GAIN large volume applications in the 800 MHz mobile radio band. 


¢ RUGGED VSWR -: 1 at VCC =16 V ee ; 

The series solves the metal migration problem by using NEC's 
- FOR 800 MHz BAND MOBILE RADIO APPLICATIONS famous Pt-si/Ti/Pt/Au system rather than conventional aluri- 
« LOW COST PACKAGES num or tungsten-gold metallization. NEC's proprietary fabri- 
. HIGH POWER cation technique employed in the series features ion-implan- 

tation base regions, arsenic doped polysilicon emitter struc- 
ture, porous SiOz under bonding pads to reduce parasitic 
capacitance and silicon nitride passivation (Si3N4). 


ELECTRICAL CHARACTERISTICS (ta = 25°c) 


PART NUMBER NE080190,91 NE080490,91 NE081090,91 









EIAJ’ REGISTERED NUMBER 2SC2558K,M 2SC2559K,M 2SC2850K,M 
PACKAGE OUTLINE 


SYMBOLS PARAMETERS AND CONDITIONS UNITS |MIN | TYP | 


POUT Output Power at Vcc = 13.5 V, f = 860 MHz 
PIN = 20 dBm 

PIN = 29.5 dBm 
PIN = 36 dBm 


Collector Efficiency 
at Vcc = 13.5, f = 860 MHz 
PIN = 20 dBm 

PIN = 29.5 dBm 

PIN = 36 dBm 


Voltage Standing Wave Ratio at Vcc = 13.5 V, f = 860 MHz 
PouT = 32 dBm 
PouT = 37.5 dBm 


Pout = 41 dBm 


Collector to Base Breakdown Voltage at IE = 0 
Ic = 100 pA 

Ic=1mA 
Ic=2mA 


Collector to Emitter Breakdown Voltage at IB = 0 
Ic=1mA 

Ic=10mA 
Ic=20mA 


BVEBO Emitter to Base Breakdown Voltage at IC = 0 
le = 100 pA V 
lE=1mA V 
lE=2mA V 
IcBo Collector Cutoff Current at VcB = 20 V, IE =0 Tima | | for] | [o2. 










































| Iepo | Emitter Cutoff Current at VEB = 2 V, Ic =O 


DC Forward Current Gain at VcE = 10 V, 
Ic = 100 mA (pulsed) 
Ic = 300 mA (pulsed) 
Ic = 500 mA (pulsed) 










CoB Output Capacitance at VcB = 10 V, IE =0, 
f = 1 MHz2 OF 7 
Notes: 
1. Electronic Industrial Association of Japan. 45 


2. Emitter and flange are grounded. 


NE0800-12 SERIES 
ABSOLUTE MAXIMUM RATINGS! (ta - 25°c) 







Ic Collector Current 
NE080190,91 
NE080490,91 
NE081090,91 


RTH(J-c) | Thermal Resistance 
(Junction to Case) 





Vv 
V 
V 
A 
A 
A 






NE080190,91 °C/W 
NE080490,91_ °C/W 
NE081090,91 °C/W 


Total Power Dissipation 
(Tc = 25°C) 

NE080190,91 
NE080490,91 
NE081090,91 






_ 
wm © 






& 


Junction Temperature °C | 200 
Storage Temperature -65 to +150 










Notes: 
1. Operation in excess of any one of these parameters may result in 
permanent damage. 


TYPICAL PERFORMANCE CURVES (ta - 25°c) 


NE080190(91) 
OUTPUT POWER AND COLLECTOR 
EFFICIENCY vs. INPUT POWER 


35 


E sg Se 
é ae = 
5 a 9 - 
3 6 3B 
. 5 
g "EELTEEELery. 
a 40 uJ 
3 ae S 
B 29 o 
oO 20 8 
27 Vcoc = 13.5V 
TT LLP J tesso wre 
0 
20 22 24 26 28 30 


Input Power, PIN (dBm) 
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Output Power, Pout (dBm) 


Output Power, Pout (dBm) 


39 


40 


NE081090(91) 


OUTPUT POWER AND COLLECTOR 





EFFICIENCY vs. INPUT POWER 


32 34 36 


Vcc = 13.5 V 


ae Se aera 


Input Power, Pin (dBm) 


NE080490(91) 








OUTPUT POWER AND COLLECTOR 


EFFICIENCY vs. INPUT POWER 


Input Power, Pin (dBm) 


33 





Vcc # 13.5 V 
f = 860 MHz 
35 






Collector Efficiency, nce (%) 


Collector Efficiency, nc (%) 


NE0800-12 SERIES 





OUTLINE DIMENSIONS (Units in.mm) 


PACKAGE OUTLINE 90 PACKAGE OUTLINE 91 


“| i" 1.50.1 


R3.0 
13.640.3 7 


+ 56 | 14.040.2 






0.1 4 
=| Ls, oe Fa 
| b_ —~ ‘eau —] een to hae 2,540.3 
7.2 MAX co 
TEST CIRCUIT 





Vcc 
POWER| |POWER . POWER 
METER | {METER METER 





SHORT 
i oe wel Cr] 
AMP DIRECTIONAL BIAS SLUG fw SLUG BIAS DIRECTIONAL 
©) @) COUPLER TEE TUNER TUNER TEE COUPLER 
a 
\ SHORT J 
TEST 
CIRCUIT 


APPLICATIONS 





800 MHz MOBILE RADIO BAND (VCC = 13.5V) 


0.1 W 1W 4W 9W 
NE0801 NE0804 NE0810 


TYPICAL INPUT/OUTPUT LOAD IMPEDANCE! 


NE080190(91) | 1444j2.62 9.65-j17.6 
NE080490(91) | es 1.164j6.14 |  6.02-j0.86 
NE081090(91) : ey 2.644j7 5.16+j1.3 


Note: 
1. Typical large signal impedances at Vcc = 13.5, f = 860 MHz, TA Zt is optimum load impedance at rated output power. 


= 25°C. 















PART 


ZIN ZL | 









NEC CLASS A, 860 MHz, | NEL080120-28 


24 VOLT POWER TRANSISTOR | NEL080220-28 











NEL080525-28 
NOT RECOMMENDED FOR NEW DESIGN 
FEATURES DESCRIPTION 
- HIGH LINEAR POWER NEC's NEL0800 series of NPN epitaxial UHF power transis- 
« HIGH GAIN tors is designed for linear operation in the 500 to 1000 MHz 


UHF band. The series is ideal for low power UHF TV transmit- 


¢ WIDE BANDWIDTH : : ; ; 

ters. The series provides high gain and a high resistance to 
¢ INFINITE VSWR burnout with load mismatch. 
e 24 VOLT OPERATION: 


NELO801: 1.2 W 
NELO802: 2.4W 
NELO805: 4.8 W 


ELECTRICAL CHARACTERISTICS (ta - 25°c) 





PART NUMBER NEL080120-28 NEL080220-28 NELO080525-28 
EIAJ' REGISTERED NUMBER 2SC3139 2SC3140 
PACKAGE OUTLINE 


20 20 25 
SYMBOLS UNITS | MIN | TYP | MAX | MIN | TYP | MAX| MIN | TYP | MAX 


Output Power at Test Point at VcE = 24 V, f = 860 MHz, 
PIN = 20 dBm, Ic = 200 mA 
PIN = 24 dBm, Ic = 400 mA 
PIN = 26 dBm, Ic = 600 mA 


Output Power at 1 dB Compression Point 
at VCE = 24 V, f = 860 MHz, 

Ic = 200 mA 

Ic = 400 mA 

Ic = 600 mA 


Gain at 1 dB Compression Point at 


VCE = 24 V, f = 860 MHz, 
Ic = 200 mA 
Ic = 400 mA 
Ic = 600 mA 


DC Forward Current Gain at VcE = 10 V, 
Ic = 150 mA 
Ic = 300 mA 
Ic = 600 mA 


Output Capacitance at VcB = 28 V, f = 1 MHz, IE = 0, 


Thermal Resistance (Junction to Case) 
Total Power Dissipation (Tc = 25°C) 


Note: 
1. Electronic Industrial Association of Japan. 





NEL080120-28, NEL080220-28, NELO80525-28 





ABSOLUTE MAXIMUM RATINGS! (ta - 25°c) 


SYMBOLS PARAMETERS UNITS 
Collector to Base Volta 
Ic 
TJ 

















ze 

Collector to Emitter Voltage 

Emitter to Base Voltage 
NELO802 


a ae Junction Temperature °C 
Storage Temperature -65 to +200 


Notes: 
1. Operation in excess of any one of these parameters may result in 
permanent damage. 


TYPICAL PERFORMANCE CURVES (ta - 25°c) 







Collector Current 
NELO801 




















POWER DERATING CURVES DC SAFE OPERATING REGION 
40 meas 
a al 
S TOT 
= al ron 
& 30 < a ee a Bill 
g ee Gone WA GTEIS alll 
: ll 
= 8 = itt 
: : Ht HHP 
5 8 Bale 
: : ii 
< 
1 2 3 5 7 10 20 30 50 70 100 
Case Temperature, Tc (°C) Collector to Emitter Voltage, VCE (V) 
OUTLINE DIMENSIONS (units in mm) 
PACKAGE OUTLINE 20 PACKAGE OUTLINE 25 
| - 3.0£0.2 
45° 6.0 MIN 
ALL LEADS 
LIS 0.2 
45° 
7.5 MAX 0.1140.05 
ra = 
340.3 5.6 MAX 
: a 
13.0 
M3 | 
fe 1.5 
2.0 
All leads insulated from stud. | All leads insulated from stud. 
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NEL080120-28, NEL080220-28, NEL080525-28 





TYPICAL COMMON EMITTER SCATTERING PARAMETERS (ta = 25°c) 








NELO801 
Coordinates in Ohms 
Frequency in GHz 
(VcE = 24 v, Ic = 200 mA) 


VceE = 24 V, ic = 100 mA 





FREQUENCY $11 S21 S12 $22 
(MHz) MAG ANG MAG ANG MAG ANG MAG ANG 
100 72 -126 15.97 114 02 39 52 -64 
200 71 -158 8.62 95 03 33 33 -87 
400 73 179 4.58 75 05 35 25 -115 
600 74 166 3.05 60 07 38 25 -126 
800 74 156 2.31 48 08 40 31 -132 
1000 73 150 1.81 38 10 41 34 -141 
1200 74 144 1.52 28 12 39 36 -145 
1400 77 134 1.32 17 14 37 42 -152 





100 74 -128 14.89 112 02 38 49 -59 
200 72 -160 7.92 93 04 31 31 -14 
400 74 178 4.19 74 05 33 24 -99 
600 74 166 2.79 59 07 37 24 -109 
800 75 156 2.11 46 08 40 32 -120 
1000 73 150 1.65 35 10 42 35 -131 
1200 75 144 1.39 25 12 41 38 -136 
1400 78 133 1.21 14 13 38 44 -145 
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NELO80120-28, NELO80220-28, NELO80525-28 


TYPICAL COMMON EMITTER SCATTERING PARAMETERS (ta = 25°c) 


NELO802 
Coordinates in Ohms 
-j50 Frequency in GHz 

(VcE = 24 V, Ic = 400 mA) 





VcE = 24V, Ic = 300 mA 








FREQUENCY — sn sa $12 $22 

(MHz) MAG ANG MAG ANG MAG ANG MAG ANG 

100 85 -165 12.14 96 O01 26 37 -134 

200 85 -177 5.97 85 01 32 34 -156 

400 87 171 3.09 69 .03 42 38 -167 

600 87 163 2.02 56 05 45 .40 -172 

800 86 157 1.53 45 07 48 44 -169 

1000 85 153 1.20 35 09 49 48 -174 
1200 86 150 1.01 26 11 45 .48 -179 

1400 89 141 0.88 17 13 43 .50 -179 

nn nnn LE 
VcE = 24 V, ic = 400 mA 
nN nnn 

100 86 -166 10.36 95 01 21 29 -122 

200 86 -178 5.17 84 01 34 27 -143 

400 87 171 2.70 69 .03 40 34 -156 

600 87 163 1.77 54 05 46 37 -162 

800 87 157 1.34 43 07 50 43 -161 

1000 85 154 1.04 32 09 49 48 -167 
1200 86 149 0.88 22 10 47 50 -173 

1400 .90 141 0.75 14 12 44 51 -179 


a 
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NEL080120-28, NELO80220-28, NELO80525-28 
TYPICAL COMMON EMITTER SCATTERING PARAMETERS (ra - 25°c) 





~150° 
NELO805 
Coordinates in Ohms 
Frequency in GHz = 
“50 (VcE = 24 V, Ic = 600 mA) a 
VcE = 24 V, ic = 500 mA 
FREQUENCY $11 S21 $12 S22 
MHz MAG ANG MAG ANG MAG ANG MAG ANG 
100 94 -179 7.33 87 00 8 52 -169 
200 94 176 3.64 7 00 37 52 -178 
400 95 166 1.97 58 01 46 55 177 
600 93 159 1.37 39 02 42 56 172 
800 91 153 1.17 21 03 40 59 175 
1000 86 150 1.06 -1 05 33 64 174 
1200 84 148 1.00 -32 04 30 70 171 
1400 91 146 0.81 -78 04 43 92 163 


100 94 -179 7.00 86 00 15 52 -169 
200 94 176 3.50 76 00 38 52 -178 
400 95 166 1.88 57 01 41 55 178 
600 93 159 1.31 38 03 42 56 172 
800 91 153 1.11 19 03 40 59 175 
1000 86 150 1.00 -3 05 33 64 174 
1200 85 149 0.95 -35 03 28 71 171 
1400 91 146 0.74 -80 04 42 92 162 









part |_ f= 500M; f = 700 Mitz f= 860 MHz 
a 
NELO80120-28 | 5.84+j6.1 | go-to 5.8 +j4.3 37 - j48.0 5.84 +j6.9 25-430 
NELoso220-28 | 29+j70 | 31.1-j280 | 354j43 26.6 - j27.9 3.2 +j6.6 21.3 - j23.7 
NELos0s25-28 | 23+/48 | 18-105 | 294)83 | 14.2-j565 1.5 +j9.7 8.6 - j4.7 


Note: 
1. Typical Large Signal Impedances at Vcc = 24 V, TA = 25°C 










“ZL is optimum load impedance at rated output power. 
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NEC 





CLASS A, 1.3 GHZ, | NEL130681-12 
12 VOLT POWER TRANSISTOR | NEL132081-12 








FEATURES 


¢ HIGH LINEAR POWER AND GAIN: 
NEL1306: P1aB = 38 dBm, GiaB = 7.5 dB TYP 
NEL1320: P1aB = 43 dBm, GiaB = 6 dB TYP 


¢ Pt-Si/TI/Pt/Au METALLIZATION SYSTEM 
EMITTER BALLASTING 

¢ SILICON NITRIDE PASSIVATION 

13.5 V OPERATION 





ELECTRICAL CHARACTERISTICS (ta = 25°c) 











PART NUMBER 
EIAJ1 REGISTERED NUMBER 
PACKAGE OUTLINE 


PARAMETERS AND CONDITIONS 
Output Power at Vcc = 13.5 V, f = 1.3 GHz, 
Pin = 30 dBm, la = 30 mA 
PIN = 36 dBm, la= 150 mA 
Collector Efficiency at Vcc = 13.5 V, f = 1.3 GHz, 


PIN = 30 dBm, la = 30mA 
PIN = 36 dBm, la = 150 mA 





| SYMBOLS 














BVcBo Collector to Base Breakdown Voltage at IE = 0 
Ic=1mA 
Ic=2mA 


BVCEO Collector to Emitter Breakdown Voltage at IB = 0 
Ic=10mA 
Ic =20mA 

BVeEBO Emitter to Base Breakdown Voltage at Ic = 0 
lE=1mA 


Collector Cutoff Current at VcB = 20 V, l—E =0 


hFE DC Forward Current Gain at VcE = 10 V (pulsed) 
Ic=0.3A 
Ic=0.5A 

Cos Output Capacitance? at Vcs = 10 V, le = 0, f = 1 MHz 


PT 


Note: 
1. Electronic Industrial Association of Japan. 
2. Emitter and flange are grounded. 





Output Power at 1dB Compression Point at Vce = 13.5 V, f = 1.3 GHz 
| Gia Gain at 1dB Compression Point at VcE = 13.5 V, f = 1.3 GHz 











| IeBO Emitter Cutoff Current at VEB = 2 V, IC =0 





Total Power Dissipation (Tc = 25°C) 
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DESCRIPTION 


NEC's NEL1300 series of NPN epitaxial microwave power 
transistor is designed specifically for large volume mobile and 
base station applications in the 1300 MHz band. The series 
is available in a low cost metal-ceramic stripline package 
offering power levels of 6 watts and 20 watts. The series is 
designed for linear amplifier applications and is compatible 
with single sideband and other popular modulation modes. 





NEL130681-12 NEL132081-12 
















NEL130681-12, NEL132081-12 


ABSOLUTE MAXIMUM RATINGS! (ta = 25°c) 


| Veao__| Collectorto Base Voltage | vi | 35 __ 
Teas | Colesorie Entusr vege |v [19 
: cv [3 


BO 
Emitter to Base Voltage 
Ic Collector Current 
NEL130681-12 
NEL13208 1-12 
-65 to +150 






















RTH(J-C) | Thermal Resistance 
(Junction to Case) 
NEL130681-12 °C/W 
NEL132081-12 °C/W 


Notes: 
1. Operation in excess of any one of these parameters may result in 
permanent damage. 


TYPICAL PERFORMANCE CURVES (ta -25°c) 









NEL130681-12 
OUTPUT POWER AND COLLECTOR 
EFFICIENCY vs. INPUT POWER 












E x 
J 2 
—_ - 
3 > 
a 5 
— ‘Oo 
S = 
5 ig 
a. 5 
Ss C4 
g ; 
6 } 
26 28 30 32 
Input Power, Pin (dBm) 
OUTLINE DIMENSIONS (units in mm) 
PACKAGE OUTLINE 81 
240.2 3240.2 2402 
2.5840.3 
5.85240.2 


4-14 


Output Power, Pout (dBm) 


NEL132081-12 
OUTPUT POWER AND COLLECTOR 
EFFICIENCY vs. INPUT POWER 


f = 1300 MHz 
Voc = 13.5 V 
Ia = 150 mA 





Input Power, Pin (dBm) 


Collector Efficiency, nc (%) 


NEL130681-12, NEL132081-12 
TEST CIRCUIT DIAGRAM (Units in mm) 





NEL1306 and NEL1320 
BIAS Vcc 
C1 ° 7 C10 
N Of fo our 
C2 C3 = i Cs Co 
C13 
413.5V — TO Vcc Li, Le : /4 Strip Line (30 W) 
Aa C2,C3,Cs,C9 : 10pF MAX 
C4,Cs5,Ce6e,C7 : SpF 
C16 C11, C14 : 4.7 pF 


C12, C15 > 0.01 pF 
Bate “oarowt Tes TO BIAS C13, C16 : 1000 pF 
C14 max C15 £ ARCO RFC1 : 3720 61 Silver Plated Copper Wire 
As RFC2 : 3T20 60.5 Silver Plated Copper Wire 


TYPICAL INPUT/OUTPUT LOAD IMPEDANCE! 


PART 
NUMBER 
NEL190681-12 


NEL13208 1-12 36 dBm 
Note: 


1. Typical Large Signal Impedances at Vcc = 13.5 V, f = 1300 MHz, TA = 25°C. 


| 
ae 


*Zt is optimum load impedance at rated output power. 
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Ni EC CLASS AB/C, UHF, | NeEmo6oces-28 


28 VOLT PUSH-PULL TRANSISTOR | NEMos80cé69-28 











NEMO080C69-28 
a OUTPUT POWER AND COLLECTOR 
¢ HIGH POWER AND HIGH GAIN: Vcc = 28 V,Class AB EFFICIENCY vs. FREQUENCY 


NEMO080C69-28: Po = 49.6 DBm, GP = 5.6 dB (TYP) 
NEMO060C69-28: Po = 50.2 dBm, GP = 8.2 dB (TYP) 


¢ GOLD METALLIZATION 








= xe 
¢ PUSH-PULL STRUCTURE J 3 
¢ INTERNALLY MATCHED 3 = 
- IDEAL FOR TV TRANSMITTER APPPLICATIONS = a S 
g i 
= S 
8 " Vi 28 V s 
CC = 
DESCRIPTION a Voo= 26 V 8 
IQ = 400 mA (x2) 
NEMO060C69-28 and NEM080C69-28 are NPN epitaxial UHF Class AB 
power bipolars designed specifically for broadcast and other 
high power applications operating at 620 and 860 MHz, 5 6 7 8 9 1 11 
respectively. With an exceptionally high power output of over Frequency, f (MHz) 


100 watts, this series also provides high gain, high efficiency, 
and high resistance to burn-out with load mismatch. 


ELECTRICAL CHARACTERISTICS (ta - 25°c) 





















NEM060C69-28 NEM080C69-28 








































































PART NUMBER 
EIAJ’ REGISTERED NUMBER 2SC3660 2SC3660A 
| PACKAGE OUTLINE 
SYMBOLS PARAMETERS AND CONDITIONS | MAX 
POUT Output Power at 
Vcc = 28 V, Class AB 
f = 620 MHz, PIN = 42 dBm, la = 100 mA x 2 dBm | 
f = 860 MHz, PIN = 44 dBm, la = 400 mA x2 dBm 
nhc Collector Efficiency at 
Vcc = 28 V, Class AB, | 
f = 620 MHz, PIN = 42 dBm, Ia = 100 mA x 2 % 
f = 860 MHz, PIN = 44 dBm, Ia = 400 mA x 2 % 
Collector Cutt Curentat Vos = 00 I = rm | | fel | [a 
[—tesoe | Emitor Cut Curent at Ves = 2 Vo =0 Tm | | [el [ Je 
[hee | DC Forward Curent Gain at Vor = 10V, Io=2A [fa 60 [400 [30 60 | 00 
Output Capacitance at Vos = 28 V. Ie = 0. f= 1 MHz | 120 | 200] ‘| 120 | 200 | 








Note: 
1. Electronic Industrial Association of Japan. 
2. Each Side. 
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NEMO60C69-28, NEMO80C69-28 











ABSOLUTE MAXIMUM RATINGS? (ta - 25°c) BASE BIAS CIRCUIT 
NEM080C69-28 
1wW 1W 
: BIAS SUPPLY IF = 1A 
120 
Total Power Dissipation a 
(Tc = 25°C) sour 
Junction Temperature 
Storage Temperature -65 to +150 
Notes: TO TRANSISTOR BASE 
1. Operation in excess of any one of these parameters may result in 
permanent damage. 
TYPICAL PERFORMANCE CURVES (ta = 25°c) 
NEM060C69-28 NEM080C69-28 
OUTPUT POWER AND COLLECTOR OUTPUT POWER AND COLLECTOR 
EFFICIENCY vs. INPUT EFFICIENCY vs. INPUT 
52 52 
50 50 
F < = <7 
iva) 2 2 
a 4 Oo S 48 oO 
5 S = Z 
~ => 
a 4 2 a 46 e 
— ® — ® 
: 2 2 2 
S. i 5 44 Ww 
ow te a en 
s 2 5 £ 
g « 8 g 0 8 
0 ) 3 5) 
40 40 
30 32 34 3% 38 40 42 44 31 33 35 37 #39 «#444 43 45 
Input Power, PIN (dBm) Input Power, PIN (dBm) 
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NEM060C69-28, NEMO80C69-28 
OUTLINE DIMENSIONS (Units in mm) 





PACKAGE OUTLINE 69 


0.640.2 


8.040.6 8.00.6 
ocean 







6.55+0.25 







5.340.3 
26.040.3 


420.97 6,540.2 


7.0 MAX 
32.0+0.3 





40.0+40.3 
2.540.2 
TEST CIRCUIT SCHEMATIC 
NEM080C69-28 
Vcc (=28 V) 
VBB 1 
t ) oeeme 
na C10 
= fad C11 
~ ale ox 
PIN fa 
iy Lg Pout 
U1 
ean: 
L4 
us AG ci2 C9 
3 110 Li12 
. TT Ati C13 
C1,C2 = 10pFChip 
C3,C7 = 10pF Variable U A, 
C4,C5 = 8pFChip VBB 
C6 = 1pFChip Vcc (=28 V) 
C8,C9. = + 12pF Chip L5, L6 
C10,C13 = 1000 pF Chip 2 
C11,C12 = x - 


10,000 pF Chip 
L1 Micro strip line 28 mm x 4.5 mm L3, L4 | | 


L2 and L7 50 © semi rigid 75 mm long 4.5 t-— 19 — L5 45 
L3-6 Micro strip line i Llé je 
Tr 


L9,L10 5 turns 5 mm dia. 0.6 mm wire 
L11, L12 5 turns 6 mm dia. 1.2 mm wire 
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NEC 





CLASS C, 800-960 MHz | hess 


12 VOLT POWER TRANSISTOR | NEM082081B-12 














NEM084081B-12 
FEATURES DESCRIPTION 
¢ LOW OPERATING VOLTAGE: 13.5 V NEC's NEM0800 series of NPN epitaxial UHF power transis- 
© TITANIUM/PLATINUWGOLD METALLIZATION tors are designed specifically for large volume mobile radio 
FOR HIGH RELIABILITY applications in the 800 & 960 MHz bands. The series is 


available in a low cost metal-ceramic stripline package offer- 


* GAIN AS HIGH AS 7 dB ing power levels of 6, 12, 24 and 40 W. Internal matching is 

¢ RUGGED VSWR: ~ at Vcc = 13.5 V incorporated to simplify circuit design. The series provides 

- IDEALLY SUITED FOR 800/960 MHz BAND high gain, high efficiency and a high resistance to burn-out 
MOBILE/CELLULAR RADIO APPLICATIONS with load mismatch. The NEM0800 series is complementary 

to NEC's range of power amplifier modules offering total 

- LOW COST PACKAGES discrete/modular design flexibility. 

« HIGH OUTPUT POWER: 37 WATTS AT 860 MHz 

¢ COMMON BASE 































ELECTRICAL CHARACTERISTICS (ta - 25°c) 


PART NUMBER 
EIAJ1 REGISTERED NUMBER 
PACKAGE OUTLINE 


SYMBOLS| PARAMETERS AND CONDITIONS —_| UNITS| MIN| 


POUT Output Power 
at Vcc = 13.5 V 

f = 950 MHz, PIN= 1.5 W 
f = 950 MHz, PIN =3.5 W 
f= 860 MHz, PIN= 4W 
f= 860 MHz, PIN= 8W 


Collector Efficiency 
at Vcc = 13.5 V 

f = 950 MHz, PIN = 1.5 W 
f = 950 MHz, PIN = 3.5 W 
f=860 MHz,PIN= 4W 
f=860 MHz, PIN= 8W 


Voltage Standing Wave Ratio 
at Vcc = 13.5 V 
PouT= 4W 
PouT = 10 W 
PouT = 20 W 


PouT = 40 W 


IcBo Collector Cutoff Current at VcB = 20 V, 
le =O mA 
Emitter Cutoff Current at VeB = 20 V, 
| le =0 mA 


DC Forward Current Gain at 

VcE = 10 V, 

Ic = 0.3 A (pulsed) 

Ic = 0.5 A (pulsed) 

Ic= 1A (pulsed) 

Ic= 2A (pulsed) 
getorertaa tel [etal Lolo [olel Tale 
Vcs = 10 V, le =0 ,f=1 MHz DF 7 70 

Note: | 


1. Electronic Industrial Association of Japan. 
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NEM080481-12, NEM081081-12, NEM082081B-12, NEM084081B-12 
ABSOLUTE MAXIMUM RATINGS? (ta = 25°c) 


PART NUMBER NEM080481E-12 NEM081081E-12 NEM082081B-12 NEM084081B-1 
PACKAGE OUTLINE 01 01 01 01 


SYMBOLS PARAMETER UNITS RATINGS 











Notes: 
1. Operation in excess of any one of these parameters may result in 
permanent damage. 


TYPICAL PERFORMANCE CURVES (ta =25°c) 


NEM080481E-12 NEM081081E-12 
OUTPUT POWER AND COLLECTOR OUTPUT POWER AND COLLECTOR 
EFFICIENCY vs. INPUT POWER EFFICIENCY vs. INPUT POWER 








bk be & 
> - a) « 
Pw 5 g e 
— ® he @ 
S Se oa ime 2 g 9 
ao 8 Lt us) a uu 
3 ime Alot se oe 5 : 
a Ae ee. 6 3 

PARE RRR 

Le le Te) ae 
0 1 2 3 4 5 
Input Power, Pin (W) Input Power, Pin (W) 
NEM082081B-12 NEM084081B-12 
OUTPUT POWER AND COLLECTOR OUTPUT POWER AND COLLECTOR 
EFFICIENCY vs. INPUT POWER EFFICIENCY vs. INPUT POWER 
80 60 
= xe ~ | 3 
= Py = 60 40 Pa 
5 = b a é 
7 : - -| |, 5 
é i 5 _| & 
a 5 oO ten 
: 3 : (|, 3 
= = 2 20 10 = 
O Oo 0 Ls 5 
0 0 
0 2 4 6 8 0 4 8 12 16 
Input Power, Pin (W) Input Power, Pin (W) 
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NEM080481-12. NEM081081-12, NEM082081B-12, NEM084081B-12 





OUTLINE DIMENSIONS (units in mm) TYPICAL INPUT/OUTPUT IMPEDANCE LOAD! 


PACKAGE OUTLINE 81B* 


240.2 340.2 240.2 


NEM081081E- 
NEM082081B- 860 
NEM084081B-12 860 
Note: 
1. Typical Large Signal Impedances at Vcc = 13.5 V, TA = 25°C. 


| ZIN 2L* | 
NEM0804 
NEMO0810 


NEM080481E-12 
12 
12 





NEM0820 
NEM0840 


*Z. is optimum load impedance at rated output power. 





*81E has emitter and base reversed. 


TEST CIRCUIT DIAGRAM 





10 pF 
C2 C5 


Ci RFC 1 C3 C4 RFC 2 Ce 
=i 
| cr 
C1 to C8: ~ 10 pF 
C7: 1000 pF 
C8: 0.01 pF - 
C9: 10 pF co = C8 
F = Ferrite Bead (Ferroxcube 56 - 590 - 65 - 3B) A Ae 
RFC 1: 0.47 mH Choke Coil C) Voc =13.5V 
RFC 2: Copper, Silver Plated (w = 3 mm, t = 0.4 mm) 10 mm ID 1/2 Turn. 


16 


38 
4 
4 
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N EC CLASS AB/C, 860 MHz, | Nemos1568-28 


28 VOLT MATCHED TRANSISTOR | NEMo085068-28 








FEATURES NEM085068-28 
OUTPUT POWER vs. FREQUENCY 





- HIGH POWER AND HIGH GAIN: f = 860 MHz, Class AB 60 
- NEM081568-28: Po>41 dBm, Gp>8 dB 
- NEM085068-28: Po>46.2 dBm, Gr>6.2 dB a a 
* GOLD METALLIZATION J 
= 
- PUSH-PULL STRUCTURE 3 
- INTERNALLY MATCHED = 4 
- IDEAL FOR TV TRANSMITTER 5 t= 860 MHz (Tuning point 
re VCC = 28 V 
i la= 150 mA x2 
S 38 }—PIN=40dBm 
O Class AB 
DESCRIPTION a4 








0 400 800 1200 1600 
This NEMO0800 series of NPN epitaxial power bipolars is 
designed specifically for broadcast and other high power 
applications operating at 860 MHz. This series provides high 
power output of either 12.6 or 42 watts, high gain, high 
efficiency, and high resistance to burn-out with load mis- 
match. This NEM series is ideal for class AB applications. 


Frequency, f (MHz) 


ELECTRICAL CHARACTERISTICS (ta - 25°c) 


PART NUMBER NEM081568-28 | NEM085068-28 
PACKAGE OUTLINE 68 68 


SYMBOLS PARAMETERS AND CONDITIONS UNITS | MIN | TYP | 


Pout | f=860MHz, la = 150 mA x 2class AB 
PIN = 33 dBm, Vcc = 24 V dBm 
PIN = 40 dBm, Vcc = 28 V dBm 
f = 860 MHz, la = 150 mA x 2 (class AB) | 
PIN = 33 dBm, Vcc = 24 V 
“ - 46 















Collector Cutoff Current at VcB = 30 V 


| igpot | Emitter Cutoff Current at Ves = 2 V 


hee! DC Forward Current Gain at V = 10 V, | 
Ic=1.6A 
pA At) o8 AC} 
Cos Output Capacitance at Vcs = 28V, le = 0, f = 1 MHz | pe | 


Note: 
1. Each Side 









3 
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NEM081568-28, NEM085068-28 





ABSOLUTE MAXIMUM RATINGS! (ta = 25°c) NEM085068-28 
OUTPUT POWER AND EFFICIENCY 







vs. INPUT POWER 





vv 
Ce 


































Collector to Base Voltage 
Emitter to Base Voltage = 
oO 
Ic Collector Current —~ 48 = 
NEM081658-28 A & 
NEM085068-28 A Zz 
J 
RTH(-c) | Thermal Resistance 3 
(Junction to Case) ao 4 
NEM08 1658-28 °C/W 1.75 ® 
; Vcc = 28 V 
NEM085068-28 °C/W 1,09 5 id= 160 mAx2 
PT Total Power Dissipation 5S 40 
(Tc = 25°C) 8 
NEM081658-28 100 O 
NEM085068-28 160 48 
65 to +200 Input Power, Pin (dBm) 
Notes: 
1. Operation in excess of any one of these parameters may result in 
permanent damage. 
TYPICAL PERFORMANCE CURVES (1 = 25°c) 
NEM08 1568-28 NEM085068-28 
OUTPUT POWER vs. INPUT POWER OUTPUT POWER vs. INPUT POWER 
45 
la=z=1Ax2 50 
eau evans laz0.5Ax2 ean eaeanne la=z=2Ax2 
40 la=z1Ax2 
Ee f = 860 MHz 
ra} ~e 4 [-Vec=28V 
cS 3 rea] Class A 
= 2S 
a} 
oO omg 
a an 8 40 
S 5 
S s 
a 86685 Oo 35 
2 s2 
a | 
> & 
O20 
6 30 
15 
25 
10 «15 20 25 30 35 40 
8 20 25 30 35 40 
Input Power, Pin (dBm) Input Power, Pin (dBm) 
NEM081568-28 NEM085068-28 
INTERMODULATION DISTORTION INTERMODULATION DISTORTION 
(3-TONE) vs. OUTPUT POWER (3 TONE) vs. OUTPUT POWER 
45 Pout 45 
-4 dB 
-6 dB 
E ” -17 dB S 
2 IMD 5 
E- - 
5 2 
é a. 
= = 35 @ 35 
® 
> s 
c e 
3 2 
5 30 > 30 saan IQ2#2Ax2 
IM IM FSiDE FSOUND Oo ay 
oO eee la=z1Ax2 
Vision Carrier = Reference -4 dB 
25 Sound Carrier = Reference -6 dB 25 
Sideband Carrier = Reference - 17 dB 
30 40 50 60 70 30 40 50 60 70 
Intermodulation Distortion, IMD (dB)° Intermodulation Distortion, IMD (dB)* 


*Worst case for three-tone spectrum shown. 
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NEM081568-28, NEM085068-28 
OUTLINE DIMENSIONS (Units in mm) 


PACKAGE OUTLINE 68 





NEM085068-28 200-900 MHz BROADBAND AMPLIFIER SCHEMATIC (cuass as) 


VCC (=28 V) 


L2 
PIN 
L8 L140 POUT 
L1 L3 

L9 

C1, C2 = 20 pF Chip Capacitor 

C3 = 20 pF Variable Capacitor 

C4 = 10 pF Chip Capacitor 

C5 = 20 pF Variable Capacitor 


C6, C7 = 75 pF Chip Capacitor 





L1, L10 - Microstripline (23.6 x 4.5 mm). VCC (=28 V) 
L2, LO - 50 W semi rigid coax (65 mm x 5 mm). Use only outer conductor. 

L3, L8 - 50 W semi rigid coax (65 mm x 5 mm). Use both center and outer conductor. 

L4, L5, L6, L7 - Microstrip line. 


63.6 40.5 
4.5 4.5 
YY = 
Fh 12—» _ 15 


(Units in mm) 
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NEC 





NE090101-07 
CLASS C, 940 MHz, | Nepanrnne 


7 VOLT POWER TRANSISTOR | nemog0701-07 














FEATURES DESCRIPTION 

- HIGH POWER AND GAIN The NE0900-07 and NEM0900-07 series of NPN silicon 

¢ LOW COST epitaxial UHF power transistors are designed specifically for 

» WIDE BANDWIDTH hand-held radio applications with a supply voltage of 7.2 V. 
The series is available in achip carrier package offering power 

« SMALL PACKAGE levels of 1,3.and 7 watts in the 800 to 900 MHz band. The input 

- GOLD METALLIZATION matching network is incorporated for the NEM0900-07 series 


to simplify circuit designs. The series features high gain, 
power, efficiency, and resistance to burn-out resulting from 
load mismatch. 


- RUGGED VSWR: co 


ELECTRICAL CHARACTERISTICS (ta = 25°c) 


PART NUMBER NE090101-07 NEM090301-07 NEM090701-07 
EIAJ1 REGISTERED NUMBER 2SC3814 2SC3815 2SC3816 
PACKAGE OUTLINE 01 01 01 


PARAMETERS AND CONDITIONS UNITS wn [TYP MAK [MIN [TYP [MAX | MIN [TYP [WAX 


Output Power at Vcc = 7.2 V, 
f = 940 MHz, 


Pout 
Pin =0.1 W 
PIN =0.7W 

Tc 

hFe 
Ic = 0.4 A (pulsed) 

Cos Output Capacitance? at Vcs = 10 V, le =0, 
f= 1 MHz 

Notes: 


PIN=2.3W 

Collector Efficiency at Vcc = 7.2 V, 
f = 940 MHz, 

1. Electronic Industrial Association of Japan. 

2. The emitter terminal should be connected to the guard terminal at the three-terminal 

capacitance bridge. 





































PIN =0.1W 
Pin = 0.7 W 
PIN=2.3W 


Collector Cutoff Current at VcB = 15 V, l—e =0 











DC Forward Current Gain at VcE = 7V, 
Ic = 0.1 A (pulsed) 
Ic = 0.2 A (pulsed) 
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NE090101-07, NEM090301-07, NEM090701-07 
ABSOLUTE MAXIMUM RATINGS (1 = 25°c) 


PART NUMBER NEM090701-07 
PACKAGE OUTLINE 01 
RATINGS 





Collector to Emitter Voltage 


| Ic —_—_—| Collector Current 


RTH(J-c) | Thermal Resistance 
(Junction-to-Case) °C/W 


Total Power Dissipation 





Note: 
1. Operation in excess of any one of these parameters may result in 
permanent damage. 


TYPICAL PERFORMANCE CURVES (ta = 25°c) 


NE090101-07 NE090101-07 
OUTPUT POWER AND COLLECTOR OUTPUT POWER AND COLLECTOR 
EFFICIENCY vs. INPUT POWER EFFICIENCY vs. INPUT POWER 


70 


a 
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ey a a ee 2 
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Input Power, Pin (dBm) Input Power, Pin (dBm) 
NE090101-07 NEM090301-07 
OUTPUT POWER AND COLLECTOR OUTPUT POWER AND COLLECTOR 
EFFICIENCY vs. INPUT POWER _ EFFICIENCY vs. INPUT POWER 
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Input Power, PIN (dBm) Input Power, PIN (dBm) 
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NE090101-07, NEM090301-07, NEM090701-07 


TYPICAL PERFORMANCE CURVES (1a = 25°c) 








NEM090301-07 NEM090301-07 
OUTPUT POWER AND COLLECTOR OUTPUT POWER AND COLLECTOR 
EFFICIENCY vs. INPUT POWER EFFICIENCY vs. INPUT POWER 
[nn Ss ee ee ee ee 
Se es 
AS Oo A°) Oo 
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pe] SS 5 s 
& 41 9 ks) 41 S 
— 3 re & 
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5 37 rs 5 37 " 
6 8 6 G 35 5 
= 900 MHz 
cc=7.2V 
33 33 
Input Power, Pin (dBm) Input Power, Pin (dBm) 
NEM090701-07 NEM090701-07 
OUTPUT POWER AND COLLECTOR OUTPUT POWER AND COLLECTOR 
EFFICIENCY vs. INPUT POWER EFFICIENCY vs. INPUT POWER 
70 
tte 
re ot a — 
3 = ey S . 
i a : a 
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EFFICIENCY vs. INPUT POWER 
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= rs 
5 = 
oO 40 5) 
= 
5 38 Lu 
pa 5 
3 3 
6 36 a 
34 





34 36 38 40 
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NE090101-07, NEM090301-07, NEM090701-07 





OUTLINE DIMENSIONS (units in mm) 


PACKAGE OUTLINE 01 
1,540.2 
1.0 MIN 
1040.3 
$740.3 1.0 MIN 
2+0.2 
1.640.3 
i —+ 109 
—t 12974 
+0.06 t t 
0.10.04 31-4 o2 
6.20.2 


TYPICAL INPUT/OUTPUT LOAD IMPEDANCE! 


PART FREQUENCY ZL 
NUMBER (MHz) (Q) 
2.9 +j4.4 111.3 72.5 


830 
NE090101-07 900 9.2 -j3.8 
940 2.0 j 


2.6 +j5.7 
0 +j5.7| 69 -j0.9 
830 3.5 +j/66/3.5 +j2.6 
NEM09030 1-07 900 5.6 +j7.4| 2.9 +j3.0 
940 7.3 +j73/29 +j3.5 
830 2.3 +/48/23 +35 
NEM09070 1-07 900 2.9 +j/5.7/29 +j3.9 
940 2.9 +j6.1/26 +j48 


Note: 
1. Typical Large Signal Impedances at Vcc = 7 V. 



















ASSEMBLY INSTRUCTION AND BEO WARNING 
HANDLING PRECAUTIONS 


This product contains beryllium oxide (BeO) ceramic. Beryllium oxide 
powder or vaporis highly toxic and can be fatal. Parts containing beryllia 
shall not be ground, sandblasted, machined, or have other operations 
performed on them which will produce beryllia or beryllium dust. 
Futhermore, beryllium oxide packages shall not be placed in acids that 
will produce forms containing beryllium. Do not dispose of this product 
with common household or industrial waste. Disposal of this product 
may be subject to hazardous waste procedures dictated by your 
government, state or local laws. 


INSTALLATION PROCEDURE 
¢ Solder the emitter surface to the heat sink. Then solder the base 


and the collector leads to the printed circuit board. A soldering 
temperature of 260°C or less for 10 seconds or less is recommended. 


APPLICATIONS 


RECOMMENDED LINE UP FOR NEO900-07 AND NEMO0900-07 
SERIES (Vcc = 7.2 V) 





Pout (ANT) = 0.6 W 
20 dBm 


NE090101-07 


PouT (ANT) = 2W 
20 dBm 


NE090101-07 NEM090301-07 
PouT (ANT) = 5W 
20 dBm 


NE090101-07 NEM090301-07 NEM090701-07 


oe 


“Zt is optimum load impedance at rated output power. 


¢ To relieve stress, leave a gap between the printed circuit 
board and the leads to the base and the emitter. 


¢ When soldering the emitter terminal surface to the heat sink, make 
sure that the solder covers the entire collector terminal surface and 
that it is securely fixed to the heat sink. Improper soldering will 
result in increased thermal resistance, etc. The use of a flux, a 
soldering temperature of 200°C or less, and a reflow within 1 
minute are recommended. 


¢ If the base of the emitter lead or the heat sink surface is either 
soldered at a temperature that is too high or soldered for too long, 
the connection may peel. Follow the temperature and the time 
recommendations given above. 








NEC 


| NEMo92081B- 
CLASS C, 900 MHz ee toe 


28 VOLT POWER TRANSISTOR | newmoseos1B-28 








NEM096081B-28 
bi js a OUTPUT POWER AND EFFICIENCY 
« HIGH POWER vs. INPUT POWER 
80 
¢ HIGH GAIN 
¢ TITANIUM/PLATINUM/GOLD METALLIZATION 70 = 
FOR HIGH RELIABILITY = os 
oO 
¢ SUPERIOR RF PERFORMANCE 3 60 = 
- RUGGED VSWR ~ : 1 at Vcc = 24V re : 2 
« LOW COST PACKAGES 5 = 
« COMMON BASE 5 40 5 
$ 8 
2 — 
2 5) 
30 S) 
DESCRIPTION - 
NEC's NEM0900 series of NPN epitaxial UHF power transis- o 4 8 12 16 20 24 
tors is designed specifically for base stations in the 800 & 960 Input Power, Pin (W) 


MHz band. The series is available in alowcost metal-ceramic 
stripline package offering power levels of 20, 40, and 60 watts. 
Internal matching is incorporated to simplify circuit design. 
The series provides high gain, high efficiency, and high 
tolerance to load mismatch. 





ELECTRICAL CHARACTERISTICS (1a = 25°c) 


PART NUMBER NEM092081B-28 NEM094081B-28 NEM096081B-28 
EIAJ'’ REGISTERED NUMBER 2SC3537 
PACKAGE OUTLINE ey = 


Output Power at Vcc = 24 V, f = 900 MHz, 
PIN=2.5W 

PIN =6.3 W 

PIN = 10 W 

Collector Efficiency at Vcc = 24 V, f = 900 MHz, 
PIN =2.5 W 

PIN=6.3W 

Pin= 10 W 


Collector Cutoff Current at Vcs = 30 V, le =0 
Emitter Cutoff Current at VEB = 2 V, Ic =0 


DC Forward Current Gain at 
VcE = 10 V, (pulsed) 
ICc=1A 

Ic=2A 

Ic=3A 





Notes: 
1. Electronic Industrial Association of Japan. 
2. Emitter and Case is grounded. 


NEM092081B-28, NEM094081B-28, NEM096081B-28 





ABSOLUTE MAXIMUM RATINGS! (ta = 25°c) 





















PART NUMBER NEM092081B-28 NEM094081B-28 NEM096081B-28 
EIAJ2 REGISTERED NUMBER 2803537 2SC3538 2SC3539 
PACKAGE OUTLINE 31E 31E B1E 
PARAMETERS RATINGS 





V 
V 
V 


Collector to Base Voltage 


Collector to Emitter Voltage 
VEBO Emitter to Base Voltage 
Collector Current 


RTH Thermal Resistance 
(Junction-to-Case) °C/W 


PT Total Power Dissipation 
(Tc = 25°C) 





ee ee ee ee 


















Junction Temperature °C 
Storage Temperature -65 to +150 -65 to +150 -65 to +150 
Notes: 
1. Operation in excess of any one of these parameters may result in 
permanent damage. 
2. Electronic Industrial Association of Japan. 
3. RBE = 10 Q. 
TYPICAL PERFORMANCE CURVES (1a = 25°c) 
NEM092081B-28 NEM094081B-28 
CLASS C OUTPUT POWER AND CLASS C OUTPUT POWER AND 
EFFICIENCY vs. INPUT POWER EFFICIENCY vs. INPUT POWER 
25 60 60 
VCC = 24 V, f = 900 MHz 
20 > on 
5 z =” ~ os 
5 2 re ro 
=) > = 
co 15 S e 40 40 = 
= 
o 10 wi a 30 aT 
3 2 3 3 
3 8 § 8 
5 8 O 2 2 8 
P 6 VCC = 24 V, f = 900 MHz * 
1 2 3 4 5 6 2 4 6 8 10 12 
Input Power, Pin (W) Input Power, Pin (W) 
NEM092081B-28 NEM094081B-28 
OUTPUT POWER AND EFFICIENCY vs. OUTPUT POWER AND EFFICIENCY vs. 
FREQUENCY AND SUPPLY VOLTAGE FREQUENCY AND SUPPLY VOLTAGE 
60 
= £ = 3 
3 = 5 50 = 
2 : 
O. > a > 
— c - Cc 
5 3 : : 
fo) 
a in & iT 
2 fe} 5 re} 
= C= 40 ~ 
2 3 gs 8 
Fo) O ro) 
3) 3) 
nc 
30 PIN =6.3 W 
825 875 925 975 
Frequency, f (MHz) Frequency, f (MHz) 


NEM092081B-28, NEM094081B-28, NEM096081B-28 





OUTLINE DIMENSIONS (units in mm) 


PACKAGE OUTLINE 81B ZIN ? ZL | 


240.2 340.2 240.2 


Zt is optimum load impedance at rated output power. 





TYPICAL INPUT/OUTPUT IMPEDANCE LOAD! 


PART INPUT OUTPUT ZL 
NUMBER POWER POWER (Q) 
Pin (ABm Pout (dBm 


NEM092081B-28 4.09 +j6.31| 4.03 -j1.74 
NEM094081B-28 2.93 +j7 | 2.87 -j0.43 


NEM096081B-28 0.8 +j1.75| 2.25 +404 


Note: 
1. Typical Large Signal Impedances at Vcc = 24V, f = 900 MHz. 





All dimensions typical unless noted. 





TEST CIRCUIT DIAGRAM" 


NEM092081B-28, NEM094081B-28, NEM096081B-28 


és Cs 
IN vad OUT 


C1 RFC 1 C3 Cs RFC 2 Ce 


F ll 


C7 


16 38 
; 4 
: 4 
Note: 


1. Application Note TEA-561 is available upon request. This note describes a microstrip design using 
the NEM096081B-28 in the 860 to 920 MHz band. 


4-31 


Eee ariroe 


ae ESS 
. A ie 





Silicon Monolithic Circuits | 5 


: 
ey Oe 





Selection Guide ................ 5-2 
Alphanumeric Index .......... 5-5 


Silicon MMIC Selection Guide 








WIDEBAND AMPLIFIERS 


UPC1653P 
UPC1654P 
UPC1675P 
UPC1676P 
UPC1677P 
uPcie7er_ 
UPC1656C 

| UPC1677C 
uPc1675G | 
UPC1676G | 
UPC1678G 
UPC 1688¢ 
UPC1654B 
_UPC1675B | 
UPC1676B 
UPC16778 
UPC1678B 
_UPC1653A | 
UPC1654A 
“‘UPC2708T |" 
UPC2709T? | 
UPC2710T2 | 
UPC2711T2 
UPC2712T? | 
UPC2713T 
‘UPC2714T 
UPC2715T 
UPC2723T? 
UPC2745T 
_ UPC2746T | 
UPC2747T4 
—UPC2748T* 
Notes: 
1. Zo = 50 Q for all electrical characteristics. 
2. f = 1000 MHz test condition. 


3. Wideband AGC Amplifier, 38 dB typical gain control. 
4. f = 900 MHz test condition. 


LED DRIVERS 


‘LED Drive Current 


UPC1684P 
UPC1684B 


Note: 
1. With ECL input level applied. 
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Plastic DIP 


Plastic. DIP 


“Surface Mount Plastic 


Metal/Ceramic _ 
oS Metal/Ceramic 

Metal/Ceramic 

; Metal/Ceramic | 


never Ceremilc 


ppeney Mount Mini Mold | 
_ Surface Mount Mini Mold | 5-154 
Surface Mount Mini Mold . 





Chip 


Metal/ Ceramic 





TRANSISTOR ARRAYS 


UPA101G' ; Surface Mount Plastic 





UPA102G2 Surface Mount Plastic 
UPA103G° ; Surface Mount Plastic 
UPA104G4 : Surface Mount Plastic 
UPA101B' Metal/Ceramic 
UPA102B? ; Metal/Ceramic 
UPA103B° é ; Metal/Ceramic 
UPA104B4 . : Metal/Ceramic 

Notes: 

1. Highly suitable for double-balanced mixer applications. 

2. Two built-in differential amplifier circuits (9 GHz single transistors). 

3. Five built-in 9 GHz single transistors: two of these are common to the emitter and can be used as differential amplifiers with a source follower amplifier. 

4. Analog additions and formation of two-input OR/NOR gates. 

5. Max Ic for each individual transistor. 

6. Measured by installing a single transistor in a Micro-X package at Vce = 3 V, lc=10 mA. 

7. Vcs = 5 Volts. 

8. VeB=1 Volt. 


HIGH ISOLATION AMPLIFIERS 


Operating 
Frequency Ruin | Rlour| P,.e | NF 
(MHz) (dB) | (dB) | (dBm)| (dB) 





UPC1668P 12.5 | 14.5 
UPC1668C 12.5 | 14.5 : Plastic DIP 
UPC1668B 12.5 | 14.5 Metal/Ceramic 





Notes: 
1. ZO =75 Q. 
2. f1 = 70 MHz, f2 = 72 MHz, Af = 2 MHz, Po1 = Po2 = 0 dBm for 3rd Order Intermodulation. 


VIDEO AMPLIFIERS 


nae = ane 
(MHz) (ns) (Vp-p) 
UC COC ee 


‘Package 


. hd UA A a a ee _ 
UPC1663C +6 | 320 10 120 700 2.9 a7 2.0 ; ’ : Plastic DIP 
UPC1663G +6 | 320 10 120 700 2.9 or 2.0 ; : : . Surface MountPlastic 


Notes: 

. Differential Voltage Gain. 

. Bandwidth, Rs = 50 Q (3 dB down point). 

. Rise time, Rs = 50 Q, Vout = 1 Vp-p. 

. Propagation Delay, RS = 50 Q, Vout = 1 Vp-p. 

. Output Common mode Voltage. 

. Output Sink Current. 

. Operating conditions applicable to AVd, BW, tr, tpd: 
Gain 1 set-up — Gain select pins G1A and G1B are connected. 
Gain 2 set-up — All gain select pins are opened. 





NOOR WD — 
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FREQUENCY CONVERTERS 


Conversion Gain 
RF IF fin = 890 MHz 
Frequency Frequency fle = 50 MHz 


UPC1685G ; Surface Mount Plastic 

“UPC1686G _ ' G Surface Mount Plastic 

UPC1687G : ; Surface Mount Plastic 

| UPC2721GR | 400-3000 : Surface Mount Plastic 

| 900-2000 Surface Mount Plastic 

UPC2722GR | 400-3000 : ; , Surface Mount Plastic 
Notes: 


1. fuesired = 890 MHz, Pin = -31 dBm. fundesired = 890 MHz + 12 MHz, 30% ampitude modulation at 100 KHz, S/I ratio = 46 dB. 75 W output load. 
2. fuesired = 1.0 GHz, Pin = -30 dBm. fundesired = 1.038 GHz, 30% ampitude modulation at 100 KHz, S/I ratio = 46 dB. 50 W output load. 





PRESCALERS 


UPB581P 

UPB584P 

|UPBSe5P =| 05 | 25 | -10 | - bre Be & 

UPB586P 5 | Ht 512/256 

UPB587P | 0.05 | 1.0 | | “12.5 : Our 

UPB588P | 5. 128/64 

aS esi | 

UPB582C 

UPBseaG | OO. r 1 ce ; 50 | 12 | 24 | 2 | Gos] Surface Mount Plastic 


UPB585G ; : ; Surface Mount Plastic 


| UPBS86G «=| (OE Bed os . pos ; 9 | 37 | §12/56 | GOs Surface Mount Plastic 
UPB587G . 5 2/4/8 Surtace Mount Plastic 
UPB581B | Metal Ceramic 
UPB584B : . Metal Ceramic 
UPB586B 512/256 3 Metal Ceramic 
5.0 128/64 





Notes: 

1. f=2.0 GHz, PIN = 0 dBm unless otherwise noted. 

2. fIN=0.5 GHz, PIN = -10 dBm, ZOUT = 200 W. 

3. Output Voltage Swing with CL = 8 pF, VOUT = 0.6 V minimum. 
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PART NUMBER 


UPA101B 
UPA101G 
UPA102B 
UPA102G 
UPA103B 
UPA103G 
UPA104B 
UPA104G 
UPB581A 
UPB581B 
UPB581C 
UPB581P 
UPB582A 
UPB582B 
UPB582C 
UPB582P 
UPB584B 
UPBS584G 


* UPB584P 
* UPB585B 


UPB585G 


* UPB585P 
* UPBS586B 


UPB586G 
UPB586P 
UPB587B 
UPB587G 
UPB587P 


* UPB588B 
* UPB588G 


- + 2 2 & 


UPB588P 


UPB1502GR 


UPC1653A 
UPC1653P 
UPC1654A 
UPC1654B 
UPC1654P 
UPC1655C 
UPC1656C 
UPC1663C 


UPC1663G 


UPC1668B 
UPC1668C 
UPC1668P 
UPC1675B 


UPC1675G 


UPC1675P 


* UPC1676B 


UPC1676G 


* UPC1676P 
* UPC1677B 







A 


& 


UPC1677C 
UPC1677P 
UPC1678B 


UPC1678G 


UPC1678P 
UPC1684B 
UPC1684P 
UPC1685B 


Bold = New Products 
= Not Recommended for New Design 
= Space Qualified 
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1.9 GHz Bandwidth General Purpose Si MMIC Amplifier ........... ce eeteeeeeeeeseeeees 5-73 
1.9 GHz Bandwidth General Purpose Si MMIC Amplifier ................ cee csssecseeeeeeeeees 5-73 
1.2 GHz Bandwidth Low Noise Si MMIC Amplifier .............. cece ccceceseeeeeeeeeeeeseeeeeees 5-77 
1.2 GHz Bandwidth Low Noise Si MMIC Amplifier ..................c.scccccsssseccessssssreeesseeees 5-77 
1.2 GHz Bandwidth Low Noise Si MMIC Amplifier ................ ee eeceeeeseseeeeeesseeeeeeeeenees 5-77 
1.7 GHz Medium Power Broadband Si MMIC Amplifier ..................... en ee 5-81 
1.7 GHz Medium Power Broadband Si MMIC Amplifier .....................:::sesssssscccsrcceseeeees 5-81 
1.7 GHz Medium Power Broadband Si MMIC Amplifier .....................::ssssssccsccesececeeeees 5-81 
1.9 GHz Medium Power Broadband Si MMIC Amplifier .....................:ssssssssssessnsccceeeees 5-86 
1.9 GHz Medium Power Broadband Si MMIC Amplifier .............. eee eeeeeeeeeesreeseteeneee 5-86 
1.9 GHz Medium Power Broadband Si MMIC Amplifier ....................:seecsssccscsscecceeeseees 5-86 
High Speed LED: Drivel isi.cteccicccessdsseusvseieesdsusncsntasoavendaasisses cadasvnndavaaioeesanSedeessveensrsirts 5-92 
High Speed LED: Dive satis ciccs scsscaa'ssncsstcsassensasstasionsiecatsasustssvbevaseseantenceuasinuwertteseevonses 5-92 
900 MHz Mixer, Oscillator SilicOM MMIC ...............ccccccccccccccssssssssssssnsssscceccecessceeeeseesseees 5-98 















Alphanumeric Index 
UPC1685G 900 MHz Mixer, Oscillator SilicOm MMIC uuu... eccccccsseeccssscesssceecesssceccssssesessseesees 5-98 
UPC1685P 900 MHz Mixer, Oscillator Silicon MMIC ................cccscccsssscssscssssscssecssssesecscccscserssesees 5-98 
UPC1686B 900 MHz Silicon MMIC Down Converter .................ccccccccccssssssssscssssecsssssscssssseseessnces 5-105 
UPC1686G 900 MHZ Silicon MMIC Down Converter ................sccccsssscscsssssesssssssssesscsssessssseeceseees 5-105 
UPC1686P 900 MHZ Silicon MMIC Down Converter ................cccccccsssssscccssssssssssscecesscesssccesesseeaes 5-105 
UPC1687B 900 MHZ Silicon MMIC Down Converter ................cccccssssscscssssscssssccsssscsssssessessssesessaes 5-115 
UPC1687G 900 MHZ Silicon MMIC Down Converter ................cccccccccsssccccscsscccsssssseccsssscsceccesssnues §-115 
UPC1687P 900 MHZ Silicon MMIC Down Converter ................ccccccscscsssecscsssscssssecssscecessssscscssssces 5-115 
UPC1688G 1.0 GHz Bandwidth Silicon MMIC Amplifier ...................cccccccsscsssscssssscssssssscesssssceseees 5-123 
UPC2708T 3 GHz Silicon MMIC Wide-Band Amplifier .................. cc cecccccccssscscccccsccccccsssseseesseres 5-126 
UPC2709T 2.5 GHz Silicon MMIC Wide-Band Amplifier .....................cccccccsccecsssscecessssecessseceres 5-130 
UPC2710T 1.5 GHz Silicon MMIC Wide-Band Amplifier ....................ccccccccscsscsscsscssssscessscceesseres 5-134 
UPC2711T 3 GHz Silicon MMIC Wide-Band Amplifier ...................cccccccccccsssccsssscscsscecscsseseseseres 5-126 
UPC2712T 2.5 GHz Silicon MMIC Wide-Band Amplifier ....................ccccccscssscccssscsssesseesscsesenss 5-130 
UPC2713T 1.5 GHz Silicon MMIC Wide-Band Amplifier ................ccccccccscccscscesccsccccsscsrccesssncees 5-134 
UPC2714T Low Power Consumption Silicon MMIC Amplifier ..................cccccsscsssssssssssessssssssesees 5-138 
UPC2715T Low Power Consumption Silicon MMIC Amplifier ...................::ccccccsssccsssscsssesseseecees 5-138 
UPC2721GR Silicon MMIC Frequency Converter ...................cccsscscssscssssssssscsssccsssccsssscsssescsesecsssees 5-142 
UPC2722GR Silicon MMIC Frequency Converter .................cscccccsssscssssscsssscssscsssesssssscsssscessscesees §-142 
UPC2723T 1.1 GHz Silicon MMIC AGC Armpplliflier ...........ccccscssscssccnssscsscscsesscccccesescssccccscccssseessce 5-146 
UPC2745T Si MMIC Wideband Amplifier ............ccsccssssscsssscssscsccsccccsccccccceccrsccsceccccscccsccccsscecseses 5-150 
UPC2746T 3V, 1500 MHz Si MMIC Wideband Amplifier ............ccccsssssssscsssscsscssecccsccccsccccsssccence 5-154 
UPC2747T 3V, 900 MHz Si MMIC Wideband Amplifier ...............ssccssssssssssscssecsssscnecsccecccsccccrees 5-158 
UPC2748T 3V, 900 MHz Low Noise Si MMIC Amplifier ...........scccsssssssssscssscccesscsccsevecccsccccscceseee 5-162 


NEC 


UPA101B 


TRANSISTOR ARRAY UPA101G 








FEATURES CONNECTION DIAGRAM (top view) 


¢ BUILT-IN ULTRAHIGH FREQUENCY MULTIPLIER: 
(9 GHz Single Transistors) UPA101B 


¢ OUTSTANDING hre LINEARITY 


¢ TWO PACKAGE OPTIONS: 
UPA101B: Superior thermal dissipation due to studded 
14-pin ceramic package 
UPA101G: Reduced circuit size due to 8-pin mini-flat 
package for surface mounting 


DESCRIPTION 


This Silicon MMIC transistor array contains six (6), 9 GHz 
bipolar transistors. Applications include a multiplier, double 
balanced mixer, phase detector, or AGC circuit. The two 
package options offer a choice of excellent heat dissipation or 
35% size reduction. 





* Note: Substrate should be connected to the lowest voltage point to 
prevent latch-up. 


ELECTRICAL CHARACTERISTICS (ta - 25°c) 


PART NUMBER UPA101B, UPA101G 
PACKAGE OUTLINE BS14, G08 





RTH Thermal Resistance, Single Transistor, GO8 Package 
Whole device, G08 Package 


Note: 
1. Measured by installing a single transistor in a Micro-X package: the value shown is a reference value. 
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UPA101B, UPA101G 


ABSOLUTE MAXIMUM RATINGS! (ta = 25°c) 
[SYMBOLS| PARAMETERS | UNITS. 
Vv 
V 
Vv 
°C 
°C 
°C 
°C 


Tveso® | cote Base Votage | _V_ 
oes 
Vv | 
Ea 









Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 


PT Total Power Dissipation 
UPA101B 
UPA101G 


Junction Temperature 
UPA101B 
UPA101G 


TSTG Storage Temperature 
UPA101B -55 to +200 
UPA101G -55 to +125 
Note: 


1. Operation in excess of any one of these conditions may result in 
permanent damage. 
2. Absolute maximum ratings for each transistor. 





TYPICAL PERFORMANCE CURVES (1a = 25°c) 













COLLECTOR CURRENT vs. 
PIN 8 TO PIN 2 OR 6 VOLTAGE 

CT ee eT 

, COA 
z Serre Tt 
Ss ERERRERS 
2 aac 
pe Poe ee ee 
. om ee 
3 ele 
8 PTT] [encom | 
Ee | 

2 


3 4 5 


Input Voltage, VIN (V) 





DC CURRENT GAIN vs. 
COLLECTOR CURRENT 
eee o_o 
| 
ee etal fl 
7 me a 
E00 LL , 
— 
§ oo LL i 
OR ae See ee ee ee ee eee ee 
oe am | | idf4 
Cc a A TT WE SS 
@ To BORO RED ERI 1 
5 50 | ES es es 
Oo a ae i ee 
Q | | eae ee a 
ae el maa 
a 
10 
0.5 1 2 5 10 20 50 


Collector Current, Ic (mA) 


TEST CIRCUIT SCHEMATIC* 


(For Electrical Characteristics Measurements excluding fT) 


Ic 





VBE 
“See Performance Characteristics for voltage. 


COLLECTOR CURRENT vs. 
BASE TO EMITTER VOLTAGE 


Collector Current, Ic (mA) 





0.4 05 
Base to Emitter Voltage, VBE (V) 


06 07 O08 O09 1.0 


GAIN BANDWIDTH PRODUCT vs. 
COLLECTOR CURRENT 


TAN 
(AN: 
VAN 


0 20 50 
Collector Current, Ic (mA) 


12 















_ 
°o 






o 





Gain Bandwidth Product, ft (GHz) 
eo 








Ve-2 


VcE 


UPA101B, UPA101G 





OUTLINE DIMENSIONS (units in mm) 














UPA101B UPA101G 
PACKAGE OUTLINE BS14 PACKAGE OUTLINE G08 
ropvew * ; 
0.35 | 
Ea en Be ae y 6.2 
4.27 
| CLE 
| 5.0 MAX -- 4.5 MIN aa 





BOTTOM VIEW 


See Connection Diagram for description of leads. 





ORDERING INFORMATION 
[PARTNUMBER | PACKAGE | QUANTITY _ 
[UPA(0iB. | STA 


UPA101G-E | ss GO8-——its=édL:Ss2500/REEL 
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UPA102B 


TRANSISTOR ARRAY UPA102G 





FEATURES CONNECTION DIAGRAM (Top view) 


¢ TWO BUILT-IN DIFFERENTIAL AMPLIFIER 
CIRCUITS: (9 GHz Single Transistors) 

¢ OUTSTANDING hre LINEARITY 

¢ TWO PACKAGE OPTIONS: 
UPA102B: Superior thermal dissipation due to studded 
14-pin ceramic package 
UPA102G: Reduced circuit size due to 14-pin mini-flat 
package for surface mounting 


UPA102B 





1 2 3 4 5 6 7 
DESCRIPTION 
The UPA102B/G is a user configurable Silicon MMIC transis- UPA102G 
tor array consisting of two separate differential amplifiers. It is 14 13 12 11 #10 #9 8 


available in a surface mount (mini-flat) package and a 14-pin 
ceramic package. Typical applications include: pulse pattern 
generators, oscillators, differential amps, high speed com- 
parators, electro-optic signal processing up to 1 Gigabits/ 
second, and advanced cellular phone systems. 





ELECTRICAL CHARACTERISTICS (ta - 25°c) 


PART NUMBER UPA102B, UPA102G 
PACKAGE OUTLINE BS14, G14 


| symMBots {| ————SSCPARAMETERSANDCONDITIONS = |_sCUNITS | MIN 
[tes0 | _ Collector Cutoff Curent at Veo =5V, le =0(A1,a2,04,05) | WA 
[eso | Emitor Cutoff Cunrentat Ves = 1V, 16-0 (G8 and@6) =| yA 
[tre | Direct Curent Ampificatin, VoE = 3V, fe = 1 mA (Q3 and G8) 
















MAX 





Direct Current Amplification Ratio, VcE = 3 V, Ic = 1 mA, (Q3 and Q6) 


Collector to Base Capacitance at Vcs = 3V, f = 1 MHz 
(Q1, Q2, Q4, Q5) 


CEB Emitter to Base Capacitance at Ves = 0, f = 1 MHz (Q3 and Q6) | pF 
RTH 


(Q1, Q2, Q4, Q5) 
Gain Bandwidth Product at VcE = 3 V, Ic = 10 mA 


Thermal Resistance, Single Transistor, G14 Package °C/W 
Whole Device, G14 Package °C/W 


Note: 
1. Measured by installing a single transistor in a Micro-X package: the value shown is a reference viaue. 


Collector/Substrate Capacitance at VCS = 3 V, f = 1 MHz 





c 





5-10 


UPA102B, UPA102G 





ABSOLUTE MAXIMUM RATINGS" (ta - 25°c) TEST CIRCUIT SCHEMATIC* 


(For Electrical Characteristics Measurements excluding ft) 


oO OW & 


PT Total Power Dissipation 


UPA102B 
UPA102G 


Junction Temperature 
UPA102G 125 
Storage Temperature 
UPA102B -55 to +200 
UPA102G -55 to +125 
Note: 


1. Operation in excess of any one of these conditions may result in @ -Y 
permanent damage. : 
2. Absolute maximum ratings for each transistor. (2) e) 





“See performance characteristics for voltage. 


TYPICAL PERFORMANCE CURVES (ta = 25°c) 





COLLECTOR CURRENT vs. COLLECTOR CURRENT vs. 
PIN 1 TO PIN 3 VOLTAGE BASE TO EMITTER VOLTAGE 


10 100 


































_ ae 60 — 
8 —j— = 
E sc EO is me es 
2, {| 2, |_| | | _ 
8 ce 5 
S ites G 5 
3, failed 8 
= aes ee em me le 
3 a on 3 
RB 2 See ae Q 05 
IB = 20 pA 
PT [es | a3 
, eeReee * 
0 1 2 3 4 5 0.3 04 05 O06 07 O8 O09 1.0 
Pin 1 to Pin 3 Voltage, VIN (V) Base to Emitter Voltage, Vee (V) 
DC CURRENT GAIN vs. GAIN BANDWIDTH PRODUCT vs. 
COLLECTOR CURRENT COLLECTOR CURRENT 
oo FO or . a Ly 
ios 3 
500 “Truth | {| [Titi 7 tT ft U) VcE=5V 
rT CO ee E 10 
&£ Coo Too Te = ~ 
< 200 TTT LEE 3 : 
ee E \ 
5 10 oe s 
8 .E = : * 
ial a 
a ££ a : 
: a § 


5 
Collector Current, Ic (mA) Collector Current, Ic (mA) 
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0.5 1 2 5 10 20 50 


UPA102B, UPA102G 
TYPICAL PERFORMANCE CURVES (ta - 25°c) 


GAIN AND NOISE FIGURE OF 
POWER GAIN vs. FREQUENCY INDIVIDUAL TRANSISTOR 


10 





Root ae 
TMC 
a 


01 .02 05 2 5 10 20 1 5 10 20 50 100 
ae, f (GHz) Seaistee Current, Ic (mA) 


Power Gain (dB) 
Noise Figure, NF (dB) 





OUTLINE DIMENSIONS (Units in mm) 


UPA102B UPA102G 
PACKAGE OUTLINE BS14 PACKAGE OUTLINE G14 


== 


40.8 
TOP VIEW . 
SSS) 14 13 12 1110 9 8 

















(a — 


[SO MAX be 4.5.MIN a 


2.7 
FRONT VIEW__ MAX 


BOTTOM VIEW 





See Connection Diagram for description of leads. 
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UPA103B 
TRANSISTOR ARRAY | ypa193G 








FEATURES CONNECTION DIAGRAM (top view) 
.» FIVE MONOLITHIC 9 GHz fr TRANSISTORS: eadose 


Two of these use a common emitter pin and can be 
used as differential amplifiers 


¢ OUTSTANDING hre LINEARITY 


¢ TWO PACKAGE OPTIONS: 
UPA103B: Superior thermal dissipation due to studded 
ceramic package 
UPA103G: Reduced circuit size due to 14-pin mini-flat 
package for surface mounting 





DESCRIPTION UPA103G 
14 11 


The UPA103B/G is a user configurable Silicon MMIC transis- - 


tor array consisting of a common emitter pair and three (3) 
individual bipolar transistors. It is available in a surface mount 
(mini-flat) package and a 14-pin ceramic package. Typical 
applications include: differential amplifiers and oscillators, 
high speed comparators, advanced cellular phone systems, 
electro-optic and other signal processing up to 1.5 Gigabits/ 
second. 3 


13 12 
a ig 









10 9 
i] = 





ELECTRICAL CHARACTERISTICS (ta = 25°c) 


PART NUMBER UPA103B, UPA103G 
PACKAGE OUTLINE BS14, G14 
SYMBOLS PARAMETERS AND CONDITIONS 


[Icao—|_—_—Collector Cutoff Current at Vca = 5 V, IE = 0 (Q1 to Q5) 


| eso =| Emitter Cutoff Current at Vea = 1 V, Ic = 0 (Q1 to Q5) 


Direct Current Amplification at VcE = 3 V, Ic = 5 mA (Q1 to QS) 





” 





Direct Current Amplification Ratio at VcE = 3 V, Ic = 5 mA (Q1, Q2) 
_ Emitter to Base Voltage at VcE = 3 V, Ic = 5 mA (Q1, Q2) 
Emitter to Base Voltage Difference, VcE = 3 V, Ic = 5 mA |Q-Q2| 


lEBO 
hFE1/hFEz 
Collector to Base Capacitance at Vc = 3 V, 
f = 1 MHz (Q1 to Q5) 
Emitter to Base Capacitance at Ves = 0, f = 1 MHz (Q1 to Q4) 
Collector/Substrate Capacitance at Vcs = 3 V, f = 1 MHz(Q1 to Qa) 
fr! Gain Bandwidth Product at VcE = 3 V, Ic = 10 mA 


Thermal Resistance, Single Transistor, G14 Package °C/W 
Whole Device, G14 Package °C/W 


3 
< 


Note: 
1. Measured by installing a single transistor in a Micro-X package: the value shown is a reference value. 
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UPA103B, UPA103G 


ABSOLUTE MAXIMUM RATINGS! (ta - 25°c) 


SYMBOLS PARAMETERS | UNITS| RATINGS | 
cotecorte Base Votage |v [18 
Colectorto Emitter Volage| _V_[ 6 
Emitorto Base Vollage | V_| 25 















| ic? |_ Collector Current | mA | 40 

PT Total Power Dissipation 
UPA103B 
UPA103G 

TJ Junction Temperature 
UPA103B °C 
UPA103G °C 

TSTG Storage Temperature 

UPA103B °C -55 to +200 
UPA103G °C -55 to +125 





Notes: 

1. Operation in excess of any one of these conditions may result in 
‘permanent damage. 

2. Absolute maximum ratings for each transistor. 


TYPICAL PERFORMANCE CURVES ca - 25°c) 





COLLECTOR CURRENT vs. 
COLLECTOR TO EMITTER VOLTAGE 


Sack eee 
7 Ree 
pert TT To 

as 


10 












Collector Current, Ic (mA) 


Collector to Emitter Voltage, VcE (V) 


DC CURRENT GAIN vs. 
COLLECTOR CURRENT 


a= 
aed 


DC Current Gain, hFe 





Collector Current, Ic (mA) 
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TYPICAL PERFORMANCE CURVES (1 - 25°c) 


GAIN AND NOISE FIGURE OF 
INDIVIDUAL TRANSISTOR 


ai | 
| pen FTN TTT 
| ber NTT 
tT PTT 


Noise Figure, NF (dB) 





1 2 5 10 
Collector Current, Ic (mA) 


COLLECTOR CURRENT vs. BASE 
TO EMITTER VOLTAGE 





O° 20 

= 10 

fs 

=] 

Oo 

5 2 

8 1 

8 0.5 

02 
0.1 

04 05 06 07 08 09 10 
Base to Emitter Voltage, VBE (V) 
GAIN BANDWIDTH PRODUCT 
vs. COLLECTOR CURRENT 

N 

= 

2 

= 

3 

8 

a. 

3 

: 

Cc 

| 

6 





1 2 5 
Collector Current, Ic (mA) 


10 20 


UPA103B, UPA103G 





TYPICAL DIFFERENTIAL OSCILLATOR TYPICAL COMMON 
MODE DIFFERENTIAL AMP 





Vout | INo—+j 


RFC VeB1 (5V) 





VeB2 















BENEFITS: 160 
BIAS = 1. Ease of integration 
2. Very low distortion FEATURES: 
3. Automatic gain control 1. High Gain 
4. Minimum loading on tank circuit 2. Stable 
= 5. Very low 1/f noise 3. Auto Gain Control 
TYPICAL HIGH SPEED COMPARATOR 
a eT 
ANALOG INPUT 
REFERENCE 
OUTPUT 
FEATURES: 


1. High sensitivity 
2. Low Positive Feedback time 
3. Optimized latch recovery time 


OUTLINE DIMENSIONS (units in mm) 


UPA103B UPA103G 
PACKAGE OUTLINE BS14 PACKAGE OUTLINE G14 


8 
TOP VIEW ~ | 
1 ————— 













FRONT VIEW 
6st02 
1.6MAX, 0.15 TYP — bt | 2 
1.7 Eee he | 
MAX CO aap 
BOTTOM VIEW at lg ol ede eH 
0.1 +938 2 1.4 MAX 
08 9440-10 
4"0.05 


See Connection Diagram for description of leads. 
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UPA104B 
TRANSISTOR ARRAY UPA104G 








FEATURES CONNECTION DIAGRAM (top view 
¢ 9 GHz CONFIGURABLE TRANSISTOR BASED OR/ UPA104B 
NOR CIRCUITRY 14 13 12 « Oo 11—~—«*WM0 9 8 


e OUTSTANDING hre LINEARITY 


e TWO PACKAGE OPTIONS: 
UPA104B: Superior thermal dissipation due to studded 
ceramic package 
UPA104G: Reduced circuit size due to 14-pin mini-flat 
package for surface mounting 


¢ EXCELLENT FOR ANALOG ADDITIONS & 
FORMATION OF 2-INPUT OR/NOR GATES 





DESCRIPTION 14 #13 12 #11 10 9 8 


The UPA104 is a user configurable, Silicon bipolar transistor 
array for formation of high speed OR/NOR gates. Its internal 
transistor configuration and external connection options allow 
the user considerable flexibility in its application. Its high gain 
bandwidth product (ft = 9 GHz) make it applicable for electro- 
optical, signal processing, cellular telephone systems, instru- 
mentation, and high speed gigabit logic circuits. 








Note: Substrate should be connected to the lowest voltage point in 
order to prevent latch-up. 


ELECTRICAL CHARACTERISTICS (1 = 25°c) 


PART NUMBER UPA104B, UPA104G 
PACKAGE OUTLINE BS14, G14 


SYMBOLS PARAMETERS AND CONDITIONS | units | min [| typ | MAX | 








Ico Collector Cutoff Current at VcB = 5 V, le = 0 (All Transistors) | A TT tO!” 
hre Direct Current Amplification at VcE = 3 V, Ic = 5 mA (Q4 and Q6) P| | t00 fC 








CcsB Collector to Base Capacitance at Vcs = 3 V, 
f = 1 MHz (Q3, Q5, Q6) pF 


CEB Emitter to Base Capacitance at VeB = 0, f = 1 MHz (Q4, Q5, Q6) ee ee ee 
es ee ee 
ari: 











Collector/Substrate Capacitance at Vcs = 3 V, f = 1 MHz (Q3, Q5, Q6) 


Gain Bandwidth Product at VcE = 3 V, Ic = 10 mA 


RTH Thermal Resistance, Single Transistor, G14 Package 
Whole Device, G14 Package 


Note: 
1. Measured by installing a single transistor in a Micro-X package: the value shown is a reference value. 
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ABSOLUTE MAXIMUM RATINGS! (ta - 25°c) 


SYMBOLS PARAMETERS _| UNITS| RATINGS _ 
Collector to Base Voltage 
















Collectorto Emiter Voltage] V6 
Emitter to Base Voltage | Vi | 25 
Collector Current | mA | 40 
PT Total Power Dissipation 
UPA104B 
UPA104G 
TJ Junction Temperature 
UPA104B °C 
UPA104G °C 
TSTG Storage Temperature 
UPA104B °C -55 to +200 
UPA104G °C -55 to +125 





Notes: 

1. Operation in excess of any one of these conditions may result in 
permanent damage. 

2. Absolute maximum ratings for each transistor. 


TYPICAL PERFORMANCE CURVES <1 = 25°c) 


COLLECTOR CURRENT vs. 
COLLECTOR TO EMITTER VOLTAGE 


> — a 








Collector Current, Ic (mA) 


Collector to Emitter Voltage, VCE (V) 


DC CURRENT GAIN vs. 
COLLECTOR CURRENT 


DC Current Gain, hFe 





Collector Current, Ic (mA) 
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UPA104B, UPA104G 


TYPICAL PERFORMANCE CURVES (1a -25°c) 


GAIN AND NOISE FIGURE OF 
INDIVIDUAL TRANSISTOR 



















oO 
Ace 
g a 
s g 
‘ =] 
O 1 2 
® 
6 
, = 
0 
1 2 5 10 20 50 100 
Collector Current, Ic (mA) 
COLLECTOR CURRENT vs. BASE 
TO EMITTER VOLTAGE 
100 
O° 20 
w= «(10 
S 
P=) 
Oo 
5 2 
8 1 
§ 05 
0.2 
0.1 
0,3 04 05 06 07 O08 09 10 
Base to Emitter Voltage, VBE (V) 
GAIN BANDWIDTH PRODUCT 
vs. COLLECTOR CURRENT 
12 
N 
o VcE =5V 
7 || i ‘ 
y, 8 f\\ \ 
a. r + 
AL LATIN 
Zz I 
Cc 
@ 
O 


j 
1 2 5 10 20 50 


Collector Current, Ic (mA) 





UPA104B, UPA104G 








TYPICAL OR GATE 
Vcc 
(+2 V) 
OR 
VBB 
(-1.6 V) 
VEE 
(-3.2 V) 
+1.1V 
IN 50% 
1 1 7 40.3V 
OUT (OR) 50% 50% 
tf = 500 psec. t+ += 500 psec. 
tr= 750 psec. t-- = 250 psec. 
OUTLINE DIMENSIONS (Units in mm) 
UPA104B UPA104G 
PACKAGE OUTLINE BS14 PACKAGE OUTLINE G14 


8 
Top view * | 
1 


2.7 
FRONT VIEW MAX 





See Connection Diagram for description of leads. 
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Nl EC UPB581A 


DIVIDE- BY- 2 PRESCALER | UPB581B 








UPB581C 
UPB581P 
FEATURES TEST CIRCUITS 
- HIGH FREQUENCY OPERATION TO 2.8 GHz vag UPBSBIA 


e WIDE BAND OPERATION 
¢ SINGLE SUPPLY VOLTAGE: Vcc = 5 V 410% 
¢ COMPLEMENTARY OUTPUTS 


DESCRIPTION 


The UPB581 series of devices are divide-by-2 silicon bipolar 
digital prescalers. They feature high frequency response and 
operate from a single 5 volt supply. The series is available in 
chip form (UPB581P) and three package styles: 8 pin can 
(UPB581A); 8 lead ceramic flat package (UPB581B) and an 
8 pin DIP (UPB581C). Applications include: frequency synthe- 
sis, division and scaling. 





Note: 
All capacitors are 2200 pF, 

All resistors are 50 Ohms. 

*Pin 8 is not connected for UPB581C. 


ELECTRICAL CHARACTERISTICS (vec - 5.0 20.5 V, Zs = Zi = 50.9) 


PART NUMBER UPB581A UPB581B, UPB581P UPB581C | 
PACKAGE OUTLINE A0&s _BFO8, CHIP Cos 


SYMBOLS} PARAMETERS AND CONDITIONS 
2.4 
2.6 2 
2.8 






































Power Supply Current 


Frequency Response at 
PIN = -10 to -5 dBm! 
PIN = -5 to 0 dBm! 
PIN = 0 to +5 dBm! 
PIN = -2 to +10 dBm2 
PIN = +3 to +10 dBm2 
PIN = -5 to +10 dBm? 
PIN = -5 to +10 dBm‘4 
PIN = -3 to +10 dBm5 



























Input Power at 
fiN = 0.5 to 2.4 GHz! 
fiN = 0.5 to 2.6 GHz! 
fiN = 0.5 to 2.8 GHz! 
fiN = 0.5 to 2.6 GHz2 
fin = 0.5 to 2.8 GHz2 
fin = 0.5 to 2.2 GHz? 
fin = 0.5 to 2.4 GHz4 
fiN = 0.5 to 2.4 GHz5 


Ouiput Power 


RTH (J-c) | Thermal Resistance, Junction to Case 
(UPB581B) 


Notes: 

1. TA =-40 to +85°C. 4. TA =-20 to +65 °C, Vcc = 5.0 £0.25 Volts. 
2. TA=-20 to +75°C. 5. TA =-20 to +70° C, Vcc = 5.0 £0.25 Volts. 
3. Ta =-35 to +85°C. 6. TA = +25°C, fin = 2.0 GHz, PIN = 0 dBm. 
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UPB581A, UPB581B, UPB581C, UPB581P 





ABSOLUTE MAXIMUM RATINGS! (1a = 25°c) 


-0.5 to 6.0 
-0.5 to Vcc + 0.5 


Power Dissipation 





UPB581B, P2 
UPB581A3 
UPB581C3 
Operating Temperature 
UPB581B, P -55 to +125 
UPB581A, C | -55 to +85 
Storage Temperature 
UPB581B, P -65 to +200 
UPB581A -55 to +200 
UPB581C -55 to +125 
Notes: 
1. Operation in excess of any one of these parameters may result in 
permanent damage. 


2. TA = Absolute Maximum Operating Temperature. 
3. TA=+125°C. 
4. TA = +85°C. 


TYPICAL PERFORMANCE CURVES 


(TA = 25°C unless otherwise noted.) 








UPB581A 
INPUT POWER vs. FREQUENCY 
20 
— 10 
E 
fea] 
2 
2 0 
® 
3 -10 
5 
a 
£ 
. CLEP [eed 
Vec =5V 
-30 
0.5 1 2 5 
Frequency, f (GHz) 
UPB581A 
SSB PHASE NOISE vs. OFFSET FROM CARRIER 
fin = 500 MHz 
N 
3 
2 
® 
2 
Oo 
z 
® 
a 
£ 
oO 
a 
” 
70) 





Offset from Carrier (Hz) 


INTERNAL SCHEMATIC 
eS Be 
eae 


7 LS 
Creer 





: i= aye 
one CTRL es Le ox [P Fem 


@ [el 7 


a 
OUT2 


RECOMMENDED 
OPERATING CONDITIONS 


SYMBOL PARAMETER UNITS | RATINGS | 
Game ae” 
Top 


Operating Temperature 
UPB581B, P 

UPB581A 
UPB581C 
























-40 to +85 
-20 to +75 
-35 to +85 






Note: Because of the high internal gain and gain compression of the 
UPB581, this device is prone to self-oscillation in the absence of an RF 
input signal. If the device will be used in an application where DC power 
will be applied in the absence of an RF input signal, this self-oscillation 
can be suppressed by any of the following means: 
* Add a shunt resistor from the RF input line to ground. The 
blocking capacitor should be between the resistor and the 
UPBS581, but physical separation should be minimized. Typically a 
resistor value between 50 and 100 ohms will suppress the self- 
oscillation. 
* Apply a DC offset voltage of +3.0 volts to the INPUT pin. The 
voltage source should be isolated from the INPUT pin by a series 
1000 ohm resistor. Less than 50 microamps current draw is 
expected. 
* Apply a DC offset voltage of +1.5 volts to the BYPASS pin. The 
voltage source should be isolated from the BYPASS pin by a 
series 1000 ohm resistor. Less than 50 microamps current draw 
is expected. 
All these approaches reduce the input sensitivity of the UPB581 (by as 
much as 3 dB for the example of a 50 ohm shunt resistor), but otherwise 
have no affect on the reliability or other electrical characteristics of this 
device. 


UPB581B 
INPUT POWER vs. FREQUENCY 


EE Se oh ee eat tle” 
a PO PSOE ED PLS o 
ee ott? & ots?” oe! 
"2 Guaranteed “ge 
2 Operating Window ee 


2 
et - 
ot tie < 


os 

Oat ae ol Sie ae" att tf of at 

Ca ee a EP SP a> I a) 

‘aa LEE CL LE Se 
CY * Od di a < 


Input Power, PIN (dBm) 





0 05 1 #15 2 25 3 = 38 
Frequency, f (GHz) 


UPB581A, UPB581B, UPB581C, UPB581P 





TYPICAL PERFORMANCE CURVES (Ta = 25°C unless otherwise noted)) 





UPB581B 
INPUT POWER vs. FREQUENCY OVER UPBS81C 
TEMPERATURE INPUT POWER vs. FREQUENCY 


_ 
o 


















A i & 
ee TA 85° 
= a sieht = 
Oo. TA= -20 C a. 
oO -10 Ce) 
a. a. 
=| 5 
a. a 
£ .90 £ 
-30 
0 os 1 15 2 25 3 3.5 
Frequency, f (GHz) Frequency, f (GHz) 
* See special conditions in Electrical Characteristics Table. 
UPB581C 
INPUT POWER vs. FREQUENCY OVER UPB581C 
TEMPERATURE OUTPUT POWER vs. INPUT POWER 
20 20 
Ta= 75°C Voc =5V 
asammme TAs 25°C fin = 2 GHz 
—~ 10 asmeme TAs -25°C a -10 
e J 
ASS = 
zo 3 -20 
a a. 
5 5 
5 -10 5 -30 
= .20 Qo. - 
-30 
20 -10 O 10 20 
Frequency, f (GHz) Input Power, Pin (dBm) 
UPB581C UPB581C 
OUTPUT POWER vs. AMBIENT CIRCUIT CURRENT vs. AMBIENT 
TEMPERATURE TEMPERATURE 
Voc =5.5V ee ore 
_~ 10 comem= Voc =5.0V eo Dero you gov 
Ee ameeme VCC a 45V woeme VCC= 45V 
co 
= < 
5 0 e 
a g 
5 os 
= -10 40 
a. 5 
B 2 
6 2 3 2 
Ss) 
-30 0 
-25 0 25 50 75 -25 0 25 50 75 
Ambient Temperature, TA (°C) Ambient Temperature, TA (°C) 
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UPB581A, UPB581B, UPB581C, UPB581P 





OUTLINE DIMENSIONS (units in mm) 





UPB581P (CHIP) 


REFERENCE POINT 





CHIP FEATURES 
¢ Die Size: 1.01 X 0.88 mm 


¢ Thickness: 170 + 30 um 
« Pad Size: 100 X 100 um 
¢ Ti/PtUAu Metallization 


BONDING INFORMATION 


BONDING PAD POSITION! (um) 
BONDING 
PAD NO sa YAXts 














PAD 
CONNECTION 


700 
700 
700 





Note: 
1. From reference point to center of bonding pad. See chip drawing. 


UPB581B 


INPUT AND OUTPUT S-PARAMETERS 
Vec = 5.0 V, Icc = 30 mA 





Freq $11 Freq $22 
(GHz) MAG ANG (GHz) MAG ANG 
0.20 0.732 -16 0.10 0.174 168 
0.40 0.713 -32 0.20 0.207 138 
0.60 0.691 -47 0.30 0.227 114 
0.80 0.674 -62 0.40 0.257 96 
1.00 0.659 -77 0.50 0.284 81 
1.20 0.655 -92 060 0.310 67 
1.40 0.642 -108 0.70 0.332 55 
160 0.617 -125 0.80 0.347 41 
1.80 0.583 -142 0.90 0.377 33 
2.00 0.537 -159 1.00 0.367 17 
2.20 0.488 -176 1.10 0.386 11 
2.40 0.435 167 1.20 0.389 -10 
260 0.377 149 1.30 0.406 -10 
2.80 0.305 132 1.40 0.363 -28 
3.00 0.245 115 1.50 0.428 -30 
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UPB581A 
PACKAGE OUTLINE A08 
9.404 MAX. 
}-8.50¢ MAX 
0.38 4.50 MAX 
4 
t 
ii 12.5 MIN 
0.4 
a ree PIN 
CONNECTIONS 
1. Output 1 
2. Output 2 
3. Vcc 
4. GND 
5. Input 
6. Bypass 
7. GND 
8. GND 
UPB581B 
PACKAGE OUTLINE BFOS 
7.0£0.5 
1.27 1.27 1.27 ow 
+0.1 





PIN 
CONNECTIONS 
1. Vec 5. GND 
2. Input 6. Output 1 
3. Bypass 7, Output 2 
4.GND_ 8. Vcc 
UPB581C 
PACKAGE OUTLINE C08 
PIN CONNECTIONS 
1. Vcc 5. GND 
2. Input 6. Output 1 
3. Bypass 7. Output 2 
= 4. GND 8. NC 
[= 2 3 4 
10.16 MAX 
0.9 MIN 
4.31 MAX | 
5.08 MAX 
51 Mi 
32403 1.4Ml LT Seat 1-27 
0.50 





NEC | wrese20 


ae UPB582B 
DIVIDE-BY-4 PRESCALER UPB582C 


UPB582P 





FEATURES TEST CIRCUITS 
- HIGH FREQUENCY OPERATION TO 2.8 GHz 
- WIDE BAND OPERATION 

- SINGLE SUPPLY VOLTAGE: Vcc = 5 V 10% 
* COMPLEMENTARY OUTPUTS 


DESCRIPTION 


The UPB582 series of devices are divide-by-4 silicon bipolar 
digital prescalers. They feature high frequency response 
and operate from a single 5 volt supply. The series is 
available in chip form (UPB582P) and three package styles: 
8 pincan (UPB582A); 8 leadceramicflat package (UPB582B) 
and an 8 pin DIP (UPB582C). Applications include: fre- 
quency synthesizers, division and prescaling. 








Note: All capacitors are 2200 pF, all resistors are 50 ohms. 
* Pin 8 is not connected for UPB582C. 


ELECTRICAL CHARACTERISTICS (vcc = 5.0 +0.5 V, Zs = Zi = 50 Q) 


PART NUMBER UPB582A UPB582B, UPB582P UPB582C 
PACKAGE OUTLINE Ads BFO8, CHIP Cos 


SYMBOLS| PARAMETERS AND CONDITIONS 


Power Supply Current 


Frequency Response at 
PIN = -10 to -5 dBm! 
PIN = -5 to 0 dBm! 
PIN = 0 to +5 dBm! 
PIN = -2 to +10 dBm2 
PIN = +3 to +10 dBm2 
PIN = -5 to +10 dBm 
PIN = -5 to +10 dBm4 
PIN = -3 to +10 dBm5 




























Ce ea 
: 




























Input Power at 
fiN = 0.5 to 2.4 GHz! 
fiN = 0.5 to 2.6 GHz! 
fin = 0.5 to 2.8 GHz! 
fin = 0.5 to 2.6 GHz2 
fin = 0.5 to 2.8 GHz2 
fin = 0.5 to 2.2 GHz? 
fin = 0.5 to 2.4 GHz4 
fin = 0.5 to 2.4 GHz5 


Output Power® 


RTH (-c) | Thermal Resistance, Junction to Case 
(UPB582B) 





Notes: 

1. TA =-40 to +85°C. 4. TA =-20 to +65 °C, Vcc = 5.0 + 0.25 V. 
2. TA=-20 to +75°C. 5. Ta =-20 to +70°C, Vcc = 5.04 0.25 V. 
3. TA =-35 to +85°C. 6. TA = +25°C, fiN = 2.0 GHz, PIN = 0 dBm. 
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UPB582A, UPB582B, UPB582C, UPB582P 





ABSOLUTE MAXIMUM RATINGS! (ta = 25°c) 
is 


Total Power Dissipation 
UPB582B, P2 
UPB582A3 


Notes 

1. Operation in excess of any one of these parameters may result in 
permanent damage. 

2. TA = Absolute Maximum Operating Temperature. 


3. TA=+125°C. 
4 TA =+85°C. 


TYPICAL PERFORMANCE CURVES 
(Vcc = 5 V, TA = 25°C) 


UPB582A 
INPUT POWER vs. FREQUENCY 


TT palo —f_| | 
Li itr Lor | 
a Guaranteed Operating a 
Window 
ease 

cei ene Ae 
LTTE OMK ALLEL 

ma RUE 











Input Power, Pin (dBm) 
°o 


0.5 1 2 


5 
Frequency, f (GHz) 
UPB582B 
INPUT POWER vs. FREQUENCY OVER 


TEMPERATURE 
apes 









ea TAs 85°C 
Be GEE © TA= 25°C 







x ame TAs -20°C 
as aS 7) 


ee a ee | 


0 o5 1 15 2 25 3 3.5 
Frequency, f (GHz) 








Input Power, Pin (dBm) 
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RECOMMENDED 
OPERATING CONDITIONS (ta = 25°c) 


|SYMBOL| PARAMETER | UNITS |__RATINGS _ 
| Vv | 451055 














Supply Voltage V 
Top Operating Temperature 





UPB582B, P 
UPBS82A 
UPB582C 













Note: Because of the high internal gain and gain compression of the 
UPB582, this device is prone to self-oscillation in the absence of an RF 
input signal. If the device will be used in an application where DC power 
will be applied in the absence of an RF input signal, this self-oscillation 
can be suppressed by any of the following means: 
* Add a shunt resistor from the RF input line to ground. The 
blocking capacitor should be between the resistor and the 
UPB582, but physical separation should be minimized. Typically a 
resistor value between 50 and 100 ohms will suppress the self- 
oscillation. 
* Apply a DC offset voltage of +3.0 volts to the INPUT pin. The 
voltage source should be isolated from the INPUT pin by a series 
1000 ohm resistor. Less than 50 microamps current draw is 
expected. 
* Apply a DC offset voltage of +1.5 volts to the BYPASS pin. The 
voltage source should be isolated from the BYPASS pin by a 
series 1000 ohm resistor. Less than 50 microamps current draw 
is expected. 
All these approaches reduce the input sensitivity of the UPB582 (by as 
much as 3 dB for the example of a 50 ohm shunt resistor), but otherwise 
have no affect on the reliability or other electrical characteristics of this 
device. 


UPB582B 
INPUT POWER vs. FREQUENCY 


E 10 

ree) 

2 

EF o : , 
. oe Operating Window cs ‘ 
5 

e 

~ 20 


-30 





0 o5 1 #15 2 25 3 35 
Frequency, f (GHz) 
UPB582A 
SSB PHASE NOISE vs. 
OFFSET FROM CARRIER 


SSB Phase Noise (dBc/Hz) 





10 100 1K 10K 
Offset from Carrier (Hz) 


100K 1M 


UPB582A, UPB582B, UPB582C, UPB582P 





TYPICAL PERFORMANCE CURVES (TA = 25°C unless otherwise noted) 


UPBS82C 
UPB582C INPUT POWER vs. FREQUENCY OVER 
INPUT POWER vs. FREQUENCY TEMPERATURE 


TA = 75°C 
Semsaemm: TA = 25°C 
Sunana es TA = -25°C 


Input Power, PIN (dBm) 
Input Power, PIN (dBm) 








Frequency, f (GHz) Frequency, f (GHz) 
“See special conditions in Electrical Characteristics Table. 
UPB582C 
UPB582C OUTPUT POWER VS. AMBIENT 
OUTPUT POWER vs. INPUT POWER TEMPERATURE 
Vec =5V 
mae | ear ara 

= emmee VCCH45V 
e € 
J fea) 
la od 
g 3 
“= o. 
S 5 
e 5 
3 a. 
£ 5 
te) g 

‘e) 

. Sofaee. -25 0 25 50 75 
NPE wet AEM) Ambient Temperature, TA (°C) 
UPB582C 
UPBS82C INPUT AND CIRCUIT CURRENT vs. AMBIENT 
OUTPUT S-PARAMETERS TEMPERATURE 


Vcc = 5.0 V, Icc = 45 mA 


Frequency $11 Frequency $22 
(GHz) MAG ANG (GHz) #$=™MAG~ ANG 
0.20 0.079 142 0.10 0.329 142 rs 
0.40 0.246 119 0.20 0.395 104 = 
0.80 0.231 100 030 0452 79 8 
1.20 0.334 91 0.40 0.482 59 < 
1.60 0.422 84 0.50 0.484 45 e 
2.00 0.553 75 0.60 0.466 36 6 
2.40 0.645 63 0.70 0.460 31 = 
2.80 0.690 49 0.80 0.474 26 2 
3.20 0.674 33 0.90 0.481 20 Oo 








Ambient Temperature, TA (°C) 
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UPB582A, UPB582B, UPB582C, UPB582P 





OUTLINE DIMENSIONS (Units in mm) 


UPB582P (CHIP) UPB582A 
PACKAGE OUTLINE A08 





9.406 MAX 


8.509 MAX] 





PIN 
CONNECTIONS 
Output 1 
Output 2 
Vcc 

GND 

Input 
Bypass 
GND 

GND 


REFERENCE POINT 





CHIP FEATURES 

* Die Size: 1.01 x 0.88 mm 

* Die Thickness: 170 + 30 pm 
¢ Pad Size: 100 x 100 ym 

¢ T/Pt/Au Metallization 


BONDING ee 


ONOASON= 


UPB582B 
PACKAGE OUTLINE BF08 


7.020.5 
1.27 1.27 1.27 





Note: 
1. From reference point to center of bonding pad. See chip drawing. 












UPB582C 
PACKAGE OUTLINE C08 
PIN 

PIN CONNECTIONS eee 5. GND 
1. Vec 5. GND 2. Input 6. Output 1 
2. Input 6. Output 1 3. Bypass 7. Output 2 
3. Bypass 7. Output 2 4. GND 8. Vcc 

4. GND 8. NC 
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UPB584G 
DIVIDE- BY- 2 PRESCALER | | Gpeaap 








FEATURES TEST CIRCUIT 
- HIGH FREQUENCY OPERATION TO 2.5 GHz Vec 

- WIDE BAND OPERATION 

- SINGLE SUPPLY VOLTAGE: Vcc = 5 V £10% 
- AVAILABLE IN TAPE AND REEL 









INPUT gy 3 2200 pF OUTPUT 


O 





(G08 PACKAGE) 

DESCRIPTION 

The UPB584 series of devices are divide-by-2 silicon bipolar Note: Because of the high internal gain and gain compression of the 

prescalers. They feature high frequency response and UPB584, this device is prone to self-oscillation in the absence of an RF 

operate from a single 5 volt supply. The series is available input signal. If the device will be used in an application where DC power 

in chip form and in two package styles: 8 lead ceramic flat will be applied in the absence of an RF input signal, this self-oscillation 

pack (UPB584B) and an 8 pin plastic mini-flat package can be suppressed by any of the following means: 

(UPB584G). Applications include: synthesizer for DBS re- * Add a shunt resistor from the RF input line to ground. The 

ceiver and other telecommunication applications. blocking capacitor should be between the resistor and the 
UPB584, but physical separation should be minimized. Typically a 
resistor value between 50 and 100 ohms will suppress the self- 
oscillation. 
* Apply a DC offset voltage of +3.0 volts to the INPUT pin. The 
voltage source should be isolated from the INPUT pin by a series 

RECOMMENDED 1000 ohm resistor. Less than 50 microamps current draw.is 
expected. 

OPERATING CONDITIONS * Apply a DC offset voltage of +1.5 volts to the BYPASS pin. The 


voltage source should be isolated from the BYPASS pin by a 
series 1000 ohm resistor. Less than 50 microamps current draw 
is expected. 
All these approaches reduce the input sensitivity of the UPB584 (by as 
much as 3 dB for the example of a 50 ohm shunt resistor), but otherwise 
have no affect on the reliability or other electrical characteristics of this 
device. 























Frequency Response at: 
PIN = -15 to +5 dBm 
PIN =-10 to +5 dBm 
Input Power at 
fiN = 0.5 to 2.3 GHz dBm 
fiN = 0.5 to 2.5 GHz dBm 
Pout Power Output at fin = 2 GHz, PIN = 0 dBm, 
Vcc = 5 V, TA = 25°C 
RTH (J-C) Thermal Resistance, Junction to Case 
(UPB584B) °C/W 


RTH (J-A) Thermal Resistance, Junction to Ambient 
(UPB584G)2 °C/W 270 


Notes: 
1. Vcc = 5 V + 10% (unless otherwise noted) Zs = Zo = 50 Q. 
2. Mounted on a 5 x 5 x 0.16 mm epoxy glass circuit board. 
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UPB584B, UPB584G, UPB584P 





ABSOLUTE MAXIMUM RATINGS! (ta = 25°c) BLOCK DIAGRAM 


Power Dissipation | 
UPB584B,P 1.5 (TA = +125°C) 
UPB584G 250 (TA = +85°C) 
TOP Operating Temperature 
UPB584B,P °C -55 to +125 
UPB584G °C -40 to +85 
Storage Temperature 
°C -55 to +200 
°C -65 to +150 
Note: 


UPB584B, P 
UPB584G 

1. Operation in excess of any one of these parameters may result in 

permanent damage. 

























TYPICAL PERFORMANCE CURVES (TA = 25°C unless otherwise noted) 

























CIRCUIT CURRENT vs. INPUT POWER vs. FREQUENCY vs. 
SUPPLY VOLTAGE SUPPLY VOLTAGE 
+60 
my, ” +40 
< 
E & 
Q Za +20 
c . fon oo bs bs os ed, 
: » oF Te Ginnnese 
PA TTT 
s eho) LCOS O TO 
5" FLL ETE NZL ET 
Oo £ 
-40 \ , 
0 -60 LTH RET 
0 2 4 6 02 0.5 1 2 5 
Supply Voltage, Vcc (V) Supply Voltage, Vcc (V) 
UPB584G 
INPUT POWER vs. FREQUENCY vs. SSB PHASE NOISE vs. OFFSET FROM CARRIER 
TEMPERATURE fin = 1 GHz, Ta = 25°C 
+60 
Seeuanae Vcc = 55 V 
+40 : ommmm=e VCC = 5.0V roy 
_ eammens VCC= 45 V = a 
E 3 
ps +20 Ss 
2 enn alate eee es nb - 
og laa pig) ff 2 Sotelo 2 
z 0 Guaranteed z 
® Operating Window _| | @® 
z @ 
a 20 o 
b= } 
3 o 
-40 ” 
-60 
0.2 0.5 1 2 5 
Frequency, f (GHz) Offset from Carrier (Hz) 
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UPB584B, UPB584G, UPB584P 





TYPICAL PERFORMANCE CURVES (TA = 25°C unless otherwise noted) 


OUTPUT POWER vs. FREQUENCY vs. OUTPUT POWER vs. FREQUENCY vs. 
SUPPLY VOLTAGE SUPPLY VOLTAGE 


+5 : +5 
eaneens VCC#55V Vec = 5.5V 
ome §=VCC = 5.0 V Voc = 5.0V 
semseems VCC = 45V Voc = 4.5V 








E o E 0 
S PNT 2 meek 
= 2 
: TRH 3 tit 
- 5 5 5 
® 3 
ry | 
B 10 2 10 
a fo) 
-15 -15 
ra a ' ¢ 02 0.5 1 2 5 
Frequency, f (GHz) Frequency, f (GHz) 
UPB584G 
OUTPUT POWER ve. FREQUENCY va. INPUT AND OUTPUT S-PARAMETERS 
SUPPLY VOLTAGE 
; Vcc = 5 V, lcc=18 mA 
"Frequency §. S11 + #‘Frequency S22 
seeeee VCC#55V et ner SE ees: cepa - aeee 
a Voc =5.0V (GHz) MAG ANG (GHz) MAG ANG 
Ee emmens VCC=45V 
Go 0.20 0.076 -154 0.10 0.424 173 
= 0.40 0.095 -149 0.20 0.550 149 
2 0.60 0.117 -148 0.30 0.566 130 
a. 0.80 0.138 -150 0.40 0.580 112 
So -5 1.00 0.159 -150 0.50 0.593 95 
é 1.20 0.185 -154 0.60 0.605 79 
5 1.40 0.210 -159 0.70 0.613 65 
2 1.60 0.234 -164 0.80 0.619 51 
6 7 1.80 0.258 -170 090 0.620 38 
2.00 0.284 -176 1.00 0.619 27 
2.20 0.309 177 1.10 0.614 16 
-15 2.40 0.334 170 1.20 0.607 6 
2.60 0.361 162 1.30 0.599 5 
Frequency, f (GHz) 2.80 0.385 154 1.40 0.588 -14 
TOQUeNEys 3.00 0.407 145 1.50 0.575 -23 
EQUIVALENT CIRCUIT 
voc 





ba TD, 


GND © [] GND 





Frequency Divider (1/2) Buffer Amplifier 
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UPB584B, UPB584G, UPB584P 


OUTLINE DIMENSIONS (units in mm) 


UPB584P (CHIP) UPB584B 
PACKAGE OUTLINE BF08 


7.0£0.5 
1.27 1.27 1.27 


PIN 
CONNECTION 


ONOaAhwWNh = 
G) 
=z 
Oo 





CHIP FEATURES 

¢ Die Size: 0.91 mm x 0.80 mm 
¢ Thickness: 170430 um 

¢ Ti/PtU/Au Metallization 

« Pad Size: 100 pm x 100 pm 





UPB584G 
PACKAGE OUTLINE G08 


TT IN 


6 
= 
an 


TL jan 


BONDING INFORMATION! 





PIN CONNECTION 
1. Vcc 2. Input 
PAD 3. Bypass 4. GND 
CONNECTION 5. GND 6. NC 
7. Output 8. NC 


INPUT 


OUTPUT 
Note: 


1.From reference point to center of bonding pad. See chip drawing. 





ORDERING INFORMATION 


PART NUMBER QTY 





UPBS84G-E1 
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Nl EC UPB585B 


2.5 GHz 
UPB585G 
DIVIDE- BY- 4 PRESCALER UPB585P 








FEATURES TEST CIRCUIT 
- HIGH FREQUENCY OPERATION: 2.5 GHz Vec 

- WIDE BAND OPERATION 

» SINGLE SUPPLY VOLTAGE: Vcc = 5 V +10% 


» AVAILABLE IN TAPE & REEL 
(G08 PACKAGE) 









INPUT gro 2200 pF OUTPUT 


Oo 





DESCRIPTION 

The UPB585 series of devices are divide-by-4 silicon bipolar Note: Because of the high internal gain and gain compression of the 
prescalers. They feature high frequency response and UPBS585, this device is prone to self-oscillation in the absence of an RF 
operate from a single 5 volt supply. The series is available input signal. lf the device willbe used In an application where DC power 


will be applied in the absence of an RF input signal, this self-oscillation 
can be suppressed by any of the following means: 
* Add a shunt resistor from the RF input line to ground. The 


in chip form and in two package styles: 8 lead ceramic flat 
pack (UPB585B) and an 8 pin plastic mini-flat package 


(UPBS85G). Applications include: synthesizer for DBS re- blocking capacitor should be between the resistor and the 

ceiver and other telecommunication applications. UPB585, but physical separation should be minimized. Typically a 
resistor value between 50 and 100 ohms will suppress the self- 
oscillation. 


* Apply a DC offset voltage of +3.0 volts to the INPUT pin. The 
voltage source should be isolated from the INPUT pin by a series 
1000 ohm resistor. Less than 50 microamps current draw is 













RECOMMENDED © Agehy 4 DE Gicel Volage Gr 21S Gale WTS BYPASSIARL Th 
pply a DC offset voltage of +1.5 vo e pin. The 
, OPERATING INFORMATION voltage source should be isolated from the BYPASS pin by a 
SYMBOL PARAMETER | RATINGS | series 1000 ohm resistor. Less than 50 microamps current draw 
is expected. 







All these approaches reduce the input sensitivity of the UPB585 (by as 


Vec__| Supply Voltage | Vv | 45t055 
‘ 3 J much as 3 dB for the example of a 50 ohm shunt resistor), but otherwise 
Operating ‘Tomperaixe ee have no affect on the reliability or other electrical characteristics of this 


device. 


ELECTRICAL CHARACTERISTICS! (ta ~-20 to +75°c) 


PART NUMBER 
PACKAGE OUTLINE 


PARAMETERS AND CONDITIONS 


Supply Current at Vcc = 5 V, TA = 25°C 


Frequency Response at: 
PIN = -15 to +5 dBm 
PIN = -10 to +5 dBm 


Input Power at 
fIN = 0.5 to 2.3 GHz 
fiN = 0.5 to 2.5 GHz 


Pout Power Output at fiN = 2 GHz, PIN = 0 dBm, 

Vcc = 5 V, TA = 25°C 

Thermal Resistance, Junction to Case 
(UPB585B) 


Thermal Resistance, Junction to Ambient 
(UPB585G)2 





UPB585B, UPB585G, UPBS585P 
BF08, G08, CHIP 


VU 


SYMBOLS 








RTH (J-C) 


S 
= 


| af 


RTH (J-A) 


= 
° 
QO 
= 
NO 
3 


otes: 
1. Vcc = 5 V + 10% (unless otherwise noted) Zs = Zo = 50 2. 
2. Mounted on a 5 x 5 x 0.16 mm epoxy glass circuit board. 
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UPB585B, UPB585G, UPB585P 





ABSOLUTE MAXIMUM RATINGS! (ta - 25°c) 


SYMBOLS| PARAMETERS UNITS | RATINGS | 


aan ne ee 
Input Voltage -0.5 to Voc + 0.5 
| PIN | InputPower 


V 
PT Power Dissipation 
UPB585B, P 1.5 (TA = +125°C) 
UPB585G 250 (TA = +85°C) 
Top Operating Temperature 
UPB585B, P °C -55 to +125 
UPB585G °C -40 to +85 
TSTG Storage Temperature 
UPB585B, P °C -65 to +200 
UPB585G °C -65 to +150 


Note: 
1. Operation in excess of any one of these conditions may result in 
permanent damage. 

















BLOCK DIAGRAM 








TYPICAL PERFORMANCE CURVES (TA = 25°C unless otherwise noted) 















CIRCUIT CURRENT vs. 
SUPPLY VOLTAGE 
30 
8 
= 20 
S 
5 
oO 
3 10 
5 
0 
0 2 4 6 
Supply Voltage, Vcc (V) 
INPUT POWER vs. FREQUENCY vs. 
SUPPLY VOLTAG 
+60 : 
emenes VCC#5.5V 
~ +40 omm= VCC = 5.0V 
oo semmees VCC = 45V 
= 
= +20 
o 
: ea ame cae ke | 
2 Wr 
5 Ha 
= COMIN 
, IN 
0.2 0.5 1 2 5 


Frequency, f (GHz) 


INPUT POWER vs. FREQUENCY vs. 


TEMPERATURE 
+60 
+40 

= 
a 
S 
z +20 
a 
or 
0 
a 
5-20 
£ 
-40 
-60 





Frequency, f (GHz) 


UPBS85G 
SSB PHASE NOISE vs. 
OFFSET FROM CARRIER 
fin = 1 GHz, Ta = 25°C 


SSB Phase Noise (dBc/Hz) 





10 100 1K 10K 100K 
Offset from Carrier (Hz) 


UPB585B, UPB585G, UPB585P 
TYPICAL PERFORMANCE CURVES 


OUTPUT POWER vs. FREQUENCY vs. OUTPUT POWER vs. FREQUENCY vs. 
SUPPLY VOLTAGE SUPPLY VOLTAGE 


+5 +5 


TA=75°C 

eeeeee VCCH55V 
ammmumems §=VCC = 5.0 V 
emmame V0C=45V 


seam = Vcc = 5.5V 
omens VCC = 5.0 V 
semmees Voc = 45V 


HTS, 


o 


-10 


Output Power, PouT (dBm) 
Output Power, Pout (dBm) 
oh 





-15 





0.2 0.5 1 2 5 0.2 0.5 1 2 5 
Frequency, f (GHz) Frequency, f (GHz) 


OUTPUT POWER vs. FREQUENCY vs. 
SUPPLY VOLTAGE 


sesees VCC = 5.5V 
Vcc = 5.0V 
eee VCC# 4.5 V 





Output Power, PouT (dBm) 
3 & 





-15 


0.2 . 05 1 2 5 


Frequency, f (GHz) 
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UPB585B, UPB585G, UPB585P 





OUTLINE DIMENSIONS (Units in mm) 


UPB585P (CHIP) 





CHIP FEATURES 

¢ DIE SIZE: 0.91 mm x 0.80 mm 
¢ THICKNESS: 170230 pm 

¢ PAD SIZE: 100 pm x 100 pm 
¢ Ti/Ptv/Au Metallization 


BONDING INFORMATION 


BONDING PAD POSITION!’ (ym) 
| BONDING PAD 
PAD NO. 


| oxaxis | YAXIS CONNECTION 





Note: 
1. From reference point to center of bonding pad. See chip drawing. 


ORDERING INFORMATION 


UPB585G-E1 2500/Reel 
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UPBS85B 
PACKAGE OUTLINE BFO08 
7.020.5 
1.27 127 127 







1.7 MAX 


+0.0 
PIN 02 005 | - 


CONNECTION 

1. Vcc 5. GND 
2. Input 6. NC 
3. Bypass 7. Output 
4. GND 8. NC 





UPB585G 
PACKAGE OUTLINE G08 

8 7 6 5 

a el 
CONNECTION 
1. Vec 5S. GND 
2. Input 6. NC 
3. Bypass 7. Ouput 
4. GND 8. NC 





N EC UPB586B 


DIVIDE- BY- 512/256 PRESCALER 


_ 29 GHZ | UpBss6G 


UPB586P 





FEATURES 

- HIGH FREQUENCY OPERATION TO 2.5 GHz 
- WIDE BAND OPERATION 

« SINGLE SUPPLY VOLTAGE: Vcc = 5 V 10% 


¢ AVAILABLE IN TAPE AND REEL 
(G08 PACKAGE) 


DESCRIPTION 


The UPB586 series of devices are silicon bipolar prescalers 
which can be operated in divide-by-256 or divide-by-512 
mode. They feature high frequency response and operate 
from a single 5 volt supply. The series is available in chip form 


TEST CIRCUIT 





*Not required if M is grounded. 


Note: Because of the high internal gain and gain compression of the 
UPB586, this device is prone to self-oscillation in the absence of an RF 
input signal. If the device will be used in an application where DC power 
will be applied in the absence of an RF input signal, this self-oscillation 


(UPB586P) and intwo package styles: 8 lead ceramicflat pack 
(UPB586B) and an 8 pin plastic mini-flat package (UPB586G). 
Applications include frequency synthesis, division and scaling. 


can be suppressed by any of the following means: 
* Add a shunt resistor from the RF input line to ground. The 
blocking capacitor should be between the resistor and the 
UPB586, but physical separation should be minimized. Typically a 
resistor value between 50 and 100 ohms will suppress the self- 
oscillation. 
* Apply a DC offset voltage of +3.0 volts to the INPUT pin. The 
voltage source should be isolated from the INPUT pin by a series 
RECOMMENDED 1000 ohm resistor. Less than 50 microamps current draw is 


OPERATING CONDITIONS (ta = 25°c) | expected. . 
* Apply a DC offset voltage of +1.5 volts to the BYPASS pin. The 
SYMBOL| PARAMETER | UNITS | RATINGS _ voltage source should be isolated from the BYPASS pin by a 
Supply Voltage Tov |) 45t055 | series 1000 ohm resistor. Less than 50 microamps current draw 
Operating Temperature — -20 to +75 















is expected. | 
All these approaches reduce the input sensitivity of the UPB586 (by as 
much as 3 dB for the example of a 50 ohm shunt resistor), but otherwise 
have no affect on the reliability or other electrical characteristics of this 
device. 





ELECTRICAL CHARACTERISTICS! (ta =-20 to +75°c) 


PART NUMBER 
PACKAGE OUTLINE 


UPB586B, UPB586G, UPB586P 
BFO08, G08, CHIP 









SYMBOLS PARAMETERS AND CONDITIONS 
Supply Current at Vcc = 5 V, TA = 25°C 37 
Frequency Response at 











Pin = -15 to -10 dBm 
PIN = -10 to -5 dBm 
PIN = -5 to +5 dBm 


Input Power at 
fiN = 0.5 to 1.3 GHz 






fiN = 1.3 to 2.3 GHz 
fiN = 2.3 to 2.5 GHz 


Power Output at fin = 2 GHz, PIN = 0 dBm, 

Vcc = 5 V, TA = 25°C 

RTH (J-C) Thermal Resistance, Junction to Case 
(UPB586B) 

RTH (J-A) Thermal Resistance, Junction to Ambient 
(UPB586G)2 





< 


| co 


UNITS 
dBm 
dBm 
dBm 


| } eff 





°C/W 


N 
re) 


Notes: 
1. Voc =5V + 10% (unless otherwise noted): Zs = Zo = 50 Q. 
2. Mounted on a5 x 5 x 0.16 mm epoxy glass circuit board. 
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UPB586B, UPB586G, UPB586P 


ABSOLUTE MAXIMUM RATINGS! (ta = 25°c) BLOCK DIAGRAM 


SYMBOLS PARAMETERS UNITS | RATINGS | 


Vcc Supply Voltage -0.5 to 6.0 
VIN Input Voltage -0.5 to Vcc + 0.5 
OP 











| voc | 
VIN 
[pw [inputPower «| dom | 0 
Power Dissipation 
UPB586B, P 1.5 (TA = +125°C) 
UPB586G 250 (TA = +85°C) 
°C 
°C 
°C 








-55 to +125 
-40 to +85 


-55 to +200 
-65 to +150 





Ti Operating Temperature 
UPB586B, P 
UPB586G 













Storage Temperature 
UPBS86B, P 






UPB586G °C 
Note: 
1. Operaton in excess of any one of these parameters may result in 
permanent damage. 
UPB586B 
INPUT IMPEDANCE FOR UPB586G INPUT AND OUTPUT S-PARAMETERS 


Vcc =5 V, Icc = 28 mA 
DIVIDE-BY-256 MODE 











Frequency $11 Frequency S22 
(GHz) MAG ANG (GHz) MAG. ANG 
0.20 0.768 14 010 0516 9 
0.40 0.752 29 020 0505 -14 
0.60 0.734 43 030 0501  -20 
0.80 0.715 57 040 0500  -27 
1.00 0.698 -70 050 0499 ~~ -33 
1.20 0.686 84 060 0495 -40 
1.40 0.663 98 0.70 0492 -46 
1.60 0.629 112 080 0484 -53 
1.80 0.591 126 090 0479 -59 
2.00 0.547 139 100 0474 66 
2.20 0.502 -151 
2.40 0.456 -162 
2.60 0.413 -172 
2.80 0.378 180 
Vcc = 5 V, Ic = 28 mA, 3.00 0.355 171 
Zo = 500 DIVIDE-BY-512 MODE 
Frequency (GHz) ZIN (Q) Frequency $11 Frequency $22 
GHz 
ee 1579 99.9 (GHz) MAG ANG (GHz) MAG ANG 
0.6 136.6 {79.9 0.20 0.990 “11 0.10 0.495 9 
0.8 111.4 61.3 0.40 0.978 21 0.20 0487 -14 
1.0 90.1 /43.4 0.60 0.968 32 0.30 0482 -20 
1.2 74.2 29.7 0.80 0.957 -42 0.40 0482 -26 
16 54.0 13.7 1.20 0.939 62 060 0477 ~~ -39 
18 45.7 8.6 1.40 0.930 -72 0.70 0476 -46 
2.0 39.8 4.3 1.60 0.916 82 0.80 0468  -53 
22 33.8 j0.1 1.80 0.905 “92 0.90 0.471 -59 
2.3 31.1 +j1.6 2.00 0.889 -102 100 0458 -65 
95 oAG +45 2.20 0.871 -112 
2.40 0.854 121 
2.60 0.832 -130 
2.80 0.812 -139 
3.00 0.795 -144 
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UPB586B, UPB586G, UPB586P 





TYPICAL PERFORMANCE CURVES (ta = 25°c) 


















CIRCUIT CURRENT vs. 
SUPPLY VOLTAGE INPUT POWER vs. FREQUENCY 
40 CT TT] [mae +40 ame: VCCs5.5V 
ems Vcc =4.5V 
= ie TA = 25° i 
eg E 
Q S 
8 z= o 
< o. 3 ay yy 
® 20 = f [nies Window . 
, S -20 
= re 
~ 10 a 
Oo = -40 
0 60 
0 2 4 6 
Supply Voltage, Vcc (V) Frequency, f (GHz) 
INPUT POWER vs. FREQUENCY OUTPUT POWER vs. FREQUENCY 
0 
40 256 DIV. 
Senmeges 512 DIV. 
TA = -20°C 
sana E 
E rea) 
J Zc 4 
Zz 0 5 
a. % 
© 5 
= 
oO . 
ae aa 
4 5 
(3 3 
“40 6 
-60 -12 
Frequency, f (GHz) Frequency, f (GHz) 
OUTPUT POWER vs. FREQUENCY OUTPUT POWER vs. FREQUENCY 
0 
) oT || 
eases 512DN. 
Bua 51 2 DIV. iy 
aoe TA= 75°C 
E E 
e LUM | - 
~— 4 — 
b 5 
3 fe) 
- a 
5 Cte © 
I | ! 1 r3 
é | Pee Woo e45V es, 
5 5 
B g 
=) 
Oo Oo 





12 


0.5 1.0 2.0 5.0 


Frequency, f (GHz) 


0.5 1.0 20 5.0 
Frequency, f (GHz) 
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UPB586B, UPB586G, UPB586P 
OUTLINE DIMENSIONS (units in mm) 





UPB586P (CHIP) 





Reference 
Point 


CHIP FEATURES 

¢ Die Size: 1.30 mm x 1.30 mm 
¢ Thickness: 170 + 30 pm 

¢ Pad Size: 100 um x 100 pm 

° Ti/Pt/Au METALLIZATION 


BONDING INFORMATION 


BONDING PAD POSITION (ym) 
BONDING 
PADNO.|  XAXIS | YAXIS 








PAD 
CONNECTION 


OUTPUT 


Note: 


1. From reference point to center of bonding pad. See chip drawing. 


PIN DESCRIPTION 





re 
a aa 
| 3 | 
re a 
(ae cee 
ee ee 


Division Ratio 


Signal Input Pin 


BYPASS Input Bypass Pin, shall be connected 
to ground through bypass connector 





ORDERING INFORMATION 


PART NUMBER 
UPB586G-E1 2500/Ree! 
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UPBS586B 
PACKAGE OUTLINE BF08 


7.020.5 
1.27 1.27 1.27 


PIN 
CONNECTION 


ODNAAPON = 
= 
QO 





UPB586G 









PIN CONNECTION 


1. M 2. Input 
3. Bypass 4. GND 
5. NC 6. NC 

7. Output 8. Vcc 


NEC 1.0 GHz UPB587B 


ae UPB587G 
DIVIDE- BY- 2/4/8 PRESCALER | 552975 








FEATURES TEST CIRCUIT 


¢ HIGH FREQUENCY OPERATION TO 1 GHz 
¢ LOW SUPPLY VOLTAGE: 2.2 Vto 3.5 V 
¢ LOW SUPPLY CURRENT: 5.5 mA 


¢ AVAILABLE IN TAPE AND REEL 
(G08 PACKAGE) 


DESCRIPTION 


The UPB587 series of devices are silicon bipolar digital 
prescalers which can be operated in divide-by-two, divide-by- 
four or divide-by-eight mode. They feature frequency re- 








sponse to 1 GHz, and operate from a single 3 volt supply C = 2200 pF 
drawing only 5.5 milliamps. The series is available in chip form 
(UPB587P)and intwo package styles: 8 lead ceramicflat pack BLOCK DIAGRAM 


(UPB587B). and an 8 pinplastic mini-flat package (UPB587G). 
Applications include: synthesizer for DBS receiver and tele- 
communication applications. The low DC voltage required and 
power-saving current draw make them ideal for hand-held, 
battery-powered applications. 





ELECTRICAL CHARACTERISTICS! (ta = -20 to +75°c) 


PART NUMBER 
PACKAGE OUTLINE 


Frequency Response at PIN = -20 to 0 dBm, 
Divide-by-eight 
Divide-by-four 
Divide-by-two 
PIN = -18 to 0 dBm, 
Divide-by-eight 
Divide-by-four 


Divide-by-two 


fin = 50 to 100 MHz 

fin = 100 to 300 MHz, Divide-by-two 
fiN = 100 to 600 MHz, Ddivide-by-four 
fin = 100 to 1000 MHz, Divide-by-eight 





Notes: 

1. Veci = 2.2 V to 3.5 V, Vcc2 = 2.2 to 3.5 V. 

2. Mounted on a 5 x 5 x 0.16 mm epoxy glass circuit board. | | 
3. To improve impedance match to a 50 © load, a 1.2 KQ shunt resistor on the output line is recommended. 
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UPB587B, UPB587G, UPB587P 





ABSOLUTE MAXIMUM RATINGS! (ta = 25°c) 


SYMBOLS| PARAMETERS UNITS | RATINGS | 


Input Voltage — 



















UPB587G 

TSTG Storage Temperature 
UPB587B, P °C -65 to +200 
UPB587G °C -65 to +150 


, 
| PIN_|inputPower | dBm | +10 
vn pass o 
OP Operating Temperature 
UPB587B, P 
Note: 
1. Operaton in excess of any one of these parameters may result in 


UPB587B, P 
T 
UPB587G 
permanent damage. — 


TYPICAL PERFORMANCE CURVES 


(TA = 25°C unless otherwise noted) 





FREQUENCY RESPONSE 
(DIVIDE-BY-2 @ TA = 25°C) 





* Guaranteed 
Operating 

= Window 
E 

fra 

acs 

z 

oO 

® 

5 

a. 

5 

roe 

£ 

0 02 04 06 08 10 12 14 
Frequency, f (GHz) 
FREQUENCY RESPONSE 

Ee Vec=a22V sass 

5 50v — 

= 

Zz 

o. 

© 

5 

a. 

5 

a. 

£ 





0 02 04 06 08 10 12 «1.4 
Frequency, f (GHz) 





RECOMMENDED 
OPERATING CONDITIONS 


voor, Voce] Supply Vohage | _V | 22035 
p 


Operating Temperature -20 to +75 


Note: Because of the high internal gain and gain compression of the 
UPB587, this device is prone to self-oscillation in the absence of an RF 
input signal. If the device will be used in an application where DC power 
will be applied in the absence of an RF input signal, this self-oscillation 
can be suppressed by any of the following means: 
* Add a shunt resistor from the RF input line to ground. The 
blocking capacitor should be between the resistor and the 
UPB587, but physical separation should be minimized. Typically a 
resistor value between 50 and 100 ohms will suppress the self- 
oscillation. 
* Apply a DC offset voltage of +2.0 volts to the INPUT pin. The 
voltage source should be isolated from the INPUT pin by a series 
1000 ohm resistor. Less than 50 microamps current draw is 
expected. 
* Apply a DC offset voltage of +1.0 volts to the BYPASS pin. The 
voltage source should be isolated from the BYPASS pin by a 
series 1000 ohm resistor. Less than 50 microamps current draw 
is expected. 
All these approaches reduce the input sensitivity of the UPB587 (by as 
much as 3 dB for the example of a 50 ohm shunt resistor), but otherwise 
have no affect on the reliability or other electrical characteristics of this 
device. 









FREQUENCY RESPONSE 
(DIVIDE-BY-2 @ Vcc = 2.2 V) 













6 -10 
z 
a 2 
o 
5 
2 4 
60 
60 
0 02 04 O06 O08 10 12 14 
Frequency, f (GHz) 
FREQUENCY RESPONSE 
(DIVIDE-BY-4 @ Vcc = 2.2 V) 
Let | | 
ee ee 
E ’ TA=+75°'C semne 
rv] -10 425°C —_—_ 
Ss -20°C sams: 
z 
a 86-20 
; 
-30 
a. “a 
: ptt | | | 
a 40 
£ 





Eee. See 
Seek eRE 


0 02 04 O06 O08 10 12 14 
Frequency, f (GHz) 





UPB587B, UPB587G, UPB587P 





TYPICAL PERFORMANCE CURVES 


FREQUENCY RESPONSE FREQUENCY RESPONSE 
(DIVIDE-BY-8 @ TA = 25°C) (DIVIDE-BY-8 @ Vcc = 2.2 V) 





= y E 
mM. ratin fea) 
3 window ° Ay 
z LLL. z 
Q .20 a 
= Vec=22V sams 5 TaAs+75C sume 
3 is 30V — 3 +25°C ae 
o. Oo. 2 
5 Ss 
2-0 é 
-50 
“ oH 
0 06 14 0 02 04 O06 08 10 12 1.4 
Poaaas f ones Frequency, f (GHz) 
UPB587G UPB587G 
OUTPUT LEVEL vs. OUTPUT LEVEL vs. 
FREQUENCY AND Re FREQUENCY & SUPPLY VOLTAGE 
2.0 Ta = 25°C TA = 25°C 
PIN = -20 dBm Pin = -20 dBm 
Vec1 =3.0 V Vec1 = Vcc2 
Voce = 3.0 V 1.0 Division Ratio = 1/8 
Division Ratio = 1/8 Re=3.3KQ 
Ro = 200Q 


Ro = 200Q 


Re = 680 Q 
Re =910 2 
Re=1.3KQ 
Re=2.2KQ 
Re=3.3KQ 
Re = Open 
Ro = Open 





Output Level (Vpp) 


Output Level (Vpp) 


POE SS 





1500 0 500 1000 1500 


Input Frequency (MHz) Input Frequency (MHz) 


UPB587G 
OUTPUT LEVEL vs. 

FREQUENCY & DIVISION RATIO 
ad TA = 25°C 
PIN = -20 dBm 
Vec1 =3.0 V 
Vec2 =3.0 V 
Re=3.3KQ 
Ro = 200Q 


0.5 


Output Level (Vpp) 





Input Frequency (MHz) 
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UPB587B, UPB587G, UPB587P 





UPB587B UPB587G 

INPUT AND OUTPUT S-PARAMETERS INPUT AND OUTPUT S-PARAMETERS 
Voc = 3.5'V, icc = 5.5 mA, Zs = ZL = 502 Vec = 3.5 V, lec = 5.5 mA, Zs = ZL = 502 

DIVIDE-BY-2 MODE SOOO 


DIVIDE-BY-TWO MODE * 
Frequency S11 _ Frequency —___ S22. 
(MHz) MAG ANG (GHz MAG ANG 


Frequency $11 _ Frequency S22 
(MHz) MAG ANG (GHz) MAG ANG 


100 0.039 106 010 0.597 1 

200 0.052 109 020 0619 5 100 0.049 -107 100 0.91 9 
300 0.069 112 030 0.623 8 200 0.054 -114 200 0451 22 
400 0.087 -115 040 0634 -14 300 0.066 -113 300 0480 16 
500 0,103 -118 0.50 0636  -19 400 0.079 -112 400 0517 = 15 


DIVIDE-BY-4 MODE 500 0.092 -111 500 0.548 13 


~ 400 0039 1-106 O10 0606 1 DIVIDE-BY-FOUR MODE * 
200 0.052 -109 0.20 0.626 -2 
300 0.069 -112 0.30 0.644 6 100 0.049 -107 100 0.377 7 
400 0.086 -115 0.40 0.660 -12 200 0.055 -111 200 0.410 23 
500 0.102 -118 0.50 0.665 -19 300 0.066 -112 300 0.508 22 
600 0.119 -120 400 0.080 -111 400 0.565 17 
700 0.135 -123 500 0.092 -110 500 0.599 13 
800 0.150 -126 600 0.106 -109 
700 0.117 -108 
DIVIDE-BY-8 MODE 800 0130 -106 
100 0.039 -106 0.10 0.606 0 
200 0.052 -109 0.20 0.628 -2 DIVIDE-BY-EIGHT MODE * 
300 0.069 -112 0.30 0.644 & 
400 0.086 -115 0.40 0.659 -13 100 0.049 -107 100 0.392 9 
500 0.102 -118 0.50 0.662 -19 200 0.054 -113 200 0.433 21 
600 0.119 -120 300 0.066 -112 300 0.518 19 
700 0.135 -123 400 0.078 -111 400 0.569 15 
800 0.150 -126 500 0.091 -110 500 0.597 11 
900 0.164 -128 600 0.105 -109 
1000 0.181 -130 700 0.117 -108 
800 0.128 -106 
900 0.143 -105 
1000 0.155 -103 
* These parameters were taken with the oscillation suppression 50 Q 
resistor on the input line. 
EQUIVALENT CIRCUIT 


INPUT BYPASS 


Ties a 
Mi iv iee= = 


nap Canta 












Se hes 


a: 2 a a ti | 


M1 M2 OUTPUT 


UPB587B, UPB587G, UPB587P 





OUTLINE DIMENSIONS (Units in mm) 
UPB587B 


UPB587P (CHIP) PACKAGE OUTLINE BF08 


7.020.5 
1.27 1.27 1.27 









1.7 MAX 


PIN 
CONNECTION 
. Vcc 
. Input 
a wi . Bypass 
26 10.440.5 . GND 
+0.2 _ Mi 
| . M2 - 
. Output 
. Voce 


ONOA WD — 





CHIP FEATURES 

¢ Die Size: 1.17 mm x 0.85 mm 
¢ Thickness: 170430 pm 

¢ Pad Size: 100 pm x 100 pm 


¢ TV/Pt/Au Metallization UPB587G 
PACKAGE OUTLINE G08 
BONDING INFORMATION 
BONDING PAD POSITION: (1m) 
CONNECTION PIN CONNECTION 

1. Vcc! 2. Input 
3. Bypass 4. GND 
5. Mi 6. M2 
7. Output 8. Vcc2 





Note: 





PIN DESCRIPTION Note: 
SYMBOL DESCRIPTION 1. Control Voltages: wiTHOUT EXTERNAL RESISTOR 


PIN 5 or 6 || 
Power Supply Pin of Input Amplifier ia a | on | max | 
and Dade wm | TaIGH [Woo [Woo 1.1 


BYPASS Input Bypass Pin, shall be connected Sienag WITH EXTERNAL RESISTOR (R = 300 kW) 


to ground through bypass capacitor 
ee ee ae 
R . Ly i 
| Mi_| M2 _| Division Ratio _| 
7__| output 


a 
ee ee a 
| H | 
voos 



























veo-03 











ORDERING INFORMATION 


PART NUMBER QTY 
UPBS87G-E1 2500/Reel 









a Division Ratio Control 












NEC 25 GHz UPB588B 


UPB588G 
DIVIDE- BY- 128/64 PRESCALER | | 4p a85 










FEATURES TEST CIRCUIT 

- HIGH FREQUENCY OPERATION TO 2.5 GHz 

- WIDE BAND OPERATION ve 
DIVISION RATIO 


¢ SINGLE SUPPLY VOLTAGE: Vcc = 5 V +10% CONTROL SW. 2200pF 
« AVAILABLE IN TAPE AND REEL 


(G08 PACKAGE) sears - | ; ee 


DESCRIPTION 


The UPB588 series of devices are silicon bipolar digital 
prescalers which can be operated in divide-by-64 ordivide-by- 
128 mode. They feature high frequency response to 2.5 GHz, 
and operate froma single 5 volt supply. The series is available BLOCK DIAGRAM 
intwo package styles: 8 lead ceramic flat pack (UPB588B) and 
an 8 pin plastic mini-flat package (UPB588G). The series is 
also available in chip form (UPB588P). Applications include: 
synthesizer for DBS receiver and telecommunication applica- 
tions. 





ELECTRICAL CHARACTERISTICS! (ta = -20 to +75°C) 


Frequency Response at 
PIN =-15 to-10 dBm 
PIN = -10 to -5 dBm 
PIN = -5 to +5 dBm 


Input Power at 
fin = 0.5 to 1.3 GHz 
fiN = 1.3 to 2.3 GHz 
flN = 2.3 to 2.5 GHz 


Power Output at fin = 2 GHz, PIN = 0 dBm, 
Vcc = 5 V, TA = 25°C 


Thermal Resistance, Junction to Ambient 
. (UPB584G)2 





Note: 

1. Unless otherwise noted: Vcc = 5 V +10%, Zs = Zo = 50 22. 
2. Mounted on a 5 x 5 x 0.16 mm epoxy glass circuit board. 
3. TA = 28°C. 


UPB588B, UPB588G, UPB588P 





ABSOLUTE MAXIMUM RATINGS! (ta = 25°c) 


UNS | RATINGS 


Supply Voltage -0.5 to 6.0 
-0.5 to Voc + 0.5 
| PIN | Input Power 


+10 


PT Power Dissipation 
UPB588B,P 1.5 (TA= +125°C) 


UPB588G 250 (TA = +85°C) 


Operating Temperature 
UPB588B,P °C -55 to +125 
°C -40 to +85 
°C -55 to +200 
°C -65 to +150 
Notes: 


1. Operation in excess of any one of these parameters may result in 
permanent damage. 















Storage Temperature 
UPB588B,P 
UPB588G 







TYPICAL PERFORMANCE CURVES (1 =25°c) 





CIRCUIT CURRENT vs. SUPPLY VOLTAGE 





30 
oO 20 
8 
rd 
® 
5 
OS 140 
5S 
£ 
5 

0 
0) 2 4 6 
Supply Voltage, Vcc (V) 
INPUT POWER vs. FREQUENCY 
E 
[val 
2S 
z TOO = 
Os ve wey 

= Operating Window 
é 
5S 
a 
£ 





0.2 0.5 1.0 2.0 5.0 
Frequency, f (GHz) 


RECOMMENDED 
OPERATING CONDITIONS 


SYMBOL PARAMETER UNITS | RATINGS — 
veo [Supp Votage |v | asa — 
Top Operating Temperature °C -20 to +75 


Note: Because of the high internal gain and gain compression of the 
UPB588, this device is prone to self-oscillation in the absence of an RF 
input signal. If the device will be used in an application where DC power 
will be applied in the absence of an RF input signal, this self-oscillation 
can be suppressed by any of the following means: 
* Add a shunt resistor from the RF input line to ground. The 
blocking capacitor should be between the resistor and the 
UPB588, but physical separation should be minimized. Typically a 
resistor value between 50 and 100 ohms will suppress the self- 
oscillation. 
* Apply a DC offset voltage of +3.0 volts to the INPUT pin. The 
voltage source should be isolated from the INPUT pin by a series 
1000 ohm resistor. Less than 50 microamps current draw is 
expected. 
* Apply a DC offset voltage of +1.5 volts to the BYPASS pin. The 
voltage source should be isolated from the BYPASS pin by a 
series 1000 ohm resistor. Less than 50 microamps current draw 
is expected. 
All these approaches reduce the input sensitivity of the UPB588 (by as 
much as 3 dB for the example of a 50 ohm shunt resistor), but otherwise 
have no affect on the reliability or other electrical characteristics of this 
device. 














INPUT POWER vs. FREQUENCY 
+40 
=_—= Voc=5.0V 
TA Sono” 245V 
pon +20 he 
E 
[ra] 
= 
z 0 
Oo. 
5 
5 20 
a. 
= 40 
-60 
Frequency, f (GHz) 
OUTPUT POWER vs. FREQUENCY 
” —— 640 
=== 128DIV 
Ee 
ao 
ao) 
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o>) 
fe) 
a. 
® 
5 
Oo. 
6 -8 
£ 
=] 
oO 
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0.5 1.0 2.0 5.0 
Frequency, f (GHz) 


UPB588B, UPB588G, UPB588P 
TYPICAL PERFORMANCE CURVES (1a - 25°c) 


OUTPUT POWER vs. FREQUENCY OUTPUT POWER vs. FREQUENCY 
a= 64 DIV 
eee> 128 DIV 












Ee =e 
3 3 
5 4 
g : 
: : cp meta 
a. a. 
zs -_ 
3 3 THC 
-12 12 
0.5 1.0 2.0 5.0 0.5 1.0 2.0 5.0 
Frequency, f (GHz) Frequency, f (GHz) 
SSB PHASE NOISE vs. 
OFFSET FROM CARRIER 
fiN - 1 GHz, TA = 25°C 
-50 
oe a 





SSB Phase Noise (dBc/Hz) 
8 


Offset from Carrier (Hz) 


UPB588B, UPB588G, UPB588P 

















UPB588B UPB588G 
INPUT AND OUTPUT S-PARAMETERS INPUT AND OUTPUT S-PARAMETERS 
Vec=5V,lcc=26mA Vec = 5 V, loc = 26 mA 
DIVIDE-BY-64 MODE DIVIDE-BY-64 MODE 
FREQUENCY su Frequency S22 FREQUENCY $11 FREQUENCY $22 
(GHz) MAG ANG (GHz) MAG ANG (GHz) MAG ANG (GHz) MAG ANG 
0.20 0.764 -15 0.10 0.553 6 0.20 0.768 -75 0.10 0.596 -1.1 
0.40 0.794 -30 0.20 0.542 -14 0.40 0.741 -15.4 0.20 0.552 63 
0.60 0.730 -44 0.30 0.537 -20 0.60 0.707 -228 0.30 0.545 8.6 
0.80 0.712 -59 0.40 0.533 -27 0.80 0.669 -29.4 0.40 0.543 -96 
1.00 0.697 -72 0.50 0.535 -33 1.00 0.634 -36.0 0.50 0.529 -13.4 
1.20 0.685 -72 0.60 0.529 -41z 1.20 0.595 -42.4 0.60 0.520 -14.8 
1.40 0.663 -101 0.70 0.521 -47 1.40 0.549 -48.1 0.70 0.522 -17.4 
1.60 0.629 -115 0.80 0.516 -5A 1.60 0.497 -55.3 0.80 0.513 -19.1 
1.80 0.594 -128 0.90 0.511 61 1.80 0.450 -61.0 0.90 0.500 -21.4 
200 0.554 -141 1.00 0.500 67 2.00 0.397 -66.3 1.00 0.496 -23.7 
220 0.511 -154 2.20 0.343 ~=--71.2 
2 40 0.469 -165 2.40 0.284 3=«- 75.7 
2.60 0.430 -175 
2.80 0.402 177 DIVIDE-BY-128 MODE 
3.00 0.387 167 
Be ee FREQUENCY $11 FREQUENCY $22 
DIVIDE-BY-128 MODE (GHz) MAG ANG (GHz) MAG ANG 
Frequency S11 Frequency S22 0.20 0.768 -76 0.10 0.561 -2 3 
—— ee aS 0.40 0.741 -15.6 0.20 0.544 6.5 
(GHz) MAG ANG (GHz) MAG ANG 060 0.706 -23.1 030 0556 -80 
0.20 0.764 -15 0.10 0.554 6 0.80 0.669 -29.8 0.40 0.545 -10.3 
0.40 0.794 -30 0.20 0.541 -14 1.00 0.633 -36.4 0.50 0.530 -12.0 
0.60 0.730 -44 0.30 0.539 -20 1.20 0.594 -43.0 0.60 0.521 -14.7 
0.80 0.712 -59 0.40 0.533 -27 1.40 0.548 -49.8 0.70 0.514 -16.6 
1.00 0.697 -72 0.50 0.539 -33 1.60 0.494 -56.0 0.80 0.503 -18.7 
1.20 0.685 -72 0.60 0.530 -41 1.80 0.445 -62.0 0.90 0.491 -21.2 
1.40 0.662 -101 0.70 0.523 -47 2.00 0.393 -67.5 1.00 0.480 -22.6 
1.60 0.629 -115 0.80 0.518 -54 2.20 0.336 -72.7 
1.80 0.595 -128 0.90 0.509 -61 2.40 0.281 -78.2 
2.00 0.554 -142 1.00 0.539 -71 
2.20 0.510 -154 
2.40 0.467 -166 
2.60 0.425 -176 
2.80 0.393 176 
3.00 0.371 167 





UPB588B, UPB588G, UPB588sP 





OUTLINE DIMENSIONS (units in mm) 


(1) UPBS588P (CHIP) 





Reference 
Point 


CHIP FEATURES 

¢ DIE SIZE: 1.30 mm x 1.30 mm 
¢ THICKNESS: 170 + 30 pm 

¢ Ti/Pt/Au METALLIZATION 

¢ PAD SIZE: 100 pum x 100 pm 


BONDING INFORMATION 


BONDING PAD POSITION (ym) 
PAD 
|X AXIS | Y AXIS CONNECTION 


INPUT 










Note: 
1.From reference point to center of bonding pad. See chip drawing. 


UPB588G 
PACKAGE OUTLINE G08 





PIN CONNECTION 

2. Input 
4. GND 
6. NC 
8. NC 


UPBS88B 
PACKAGE OUTLINE BF08 






7.020.5 


1.27 1.27 1.27 
£0.1)+0.1,20.1 





PIN 

CONNECTION 

1. Vec 5. GND 
2. Input 6. NC 
3. Bypass 7. Output 
4. GND 8. NC 


| M___| Division Ratio | 
L (GND) 1/128 





H(Vcc) | 164 
Signal Input Pin | 


input Bypass Pin, shall be connected 
to ground through bypass capacitor 


No Connection 





Note: 


WITH EXTERNAL RESISTOR (R = 300 kQ) 








ORDERING INFORMATION 





NEC 


DIVIDE- BY- 64/65/128/129 PRESCALER | UPB1502GR 








FEATURES TEST CIRCUIT 
- LOW POWER CONSUMPTION: 20 mW 

- WIDE BAND APPLICATION: 0.5 to 1.7 GHz 

» SINGLE SUPPLY VOLTAGE: Vcc = 3 V +10% 
» SMALL PACKAGE 


¢ SUITABLE FOR HAND HELD (BATTERY) 
APPLICATIONS 


DESCRIPTION 


a 
The UPB1502GR prescaler operates from 0.5 to 1.7 GHz at 
division ratios of 64, 65, 128 or 129. The 3 volt, 7 mA DC power 
requirements of this device make it highly desirable for hand- 
held, battery-operated systems. The low cost 8-pin plastic 
package is suitable for surface mount applications. 













| GND | 1/128 | 1/129 | 
RECOMMENDED Notes: 
ER | NDITIONS (Ta = 25°C 1. All Capacitors 1000 pF except load capacitor on output should 
OP ATING COND ONS (TA be 8 pF. Capacitors on SW and PSC are not required if these 
SYMBOL PARAMETER pins are grounded. 
2. Connect STBY pin to +3 volts for normal operation. Connect to 
Supply Voltage fv | 30803 GND to disable device. 


3. To minimize self-oscillation, lines to the input and output pins 
should be isolated as much as possible. 


Operating Temperature -40 to +85 


ELECTRICAL CHARACTERISTICS! (ta = -40 to +85°C, Vcc = 2.7 to 3.3 V)) 


PART NUMBER UPB1502GR 
PACKAGE OUTLINE G08 
| _toc | __Supply Current Sy ee = ee 


Input Frequency at 
PIN = -14 to -11 dBm 0.8 1.7 
Pin =-11 to-6 dBm 0.5 1.7 
PIN = -6 to0 dBm 0.5 1.5 
dBm 


Input Power at 
fiN = 0.5 to 0.8 GHz 


fin = 1.5 to 1.7 GHz dBm 
[Voor [Output Votage Swing CL=SpF_ | ver | OB 
a 
a 
Lauer 




















Modulus Setup Time (PSC) w= 1.7GHz | _ns__ 
[Therat Resistance (hanna Ambion) [CM 





UPB1502GR 





ABSOLUTE MAXIMUM RATINGS? (ta -25°c) 
PARAMETERS UNITS | RATINGS | 


|__Pt__| Total Power Dissipation?| mW | 250 
[tse [serpe Temps | vo | e5wsie0 


Notes: 

1. Operaton above any one of these parameters may result in 
permanent damage. 

2. Mounted on 50 x 50 x 1.6 mm epoxy glass circuit board, 
TA = 85°C) 















TYPICAL PERFORMANCE CURVES 





CIRCUIT CURRENT vs. 
SUPPLY VOLTAGE 


x TA=85°C 
x? | | 
12 -Xf—@TA = 25°C 
- eo 
x? 9% JA : 
10 = TA = -40°C. 


Circuit Current, Icc (mA) 
Ls) o 
~~ 
> 
@.*x 
> 
\, 

A’ 


A an cy 
4 
0 2 
0 5 


0 10 20 30 4. 0 60 7.0 80 
Supply Voltage, Vcc (V) 


INPUT POWER vs. FREQUENCY AND 
TEMPERATURE 












Sl Operating Region / 


NI! 
Naas Vp 


Coos 
eee TTL 
0 400 800 1200 


1600 2000 2400 
Frequency, f (MHz) 













Input Power, PIN (dBm) 








INTERNAL BLOCK DIAGRAM 


TFFg = TFFy 


OUTPUT VOLTAGE vs. 
SUPPLY VOLTAGE AND TEMPERATURE 





Ee 
S 12 
4 
g 14 
° 1.0 
S o9 
2 
S o8 
Oo 

26 27 28 3.0 32 33 3.4 

Supply Voltage, Vcc (V) 
INPUT POWER vs. FREQUENCY AND 
SUPPLY VOLTAGE 
(TA = 25°C) 
ST 

a ~ 
§ NEA 
J N 
: _|N 
: I} 
3 
a 
3 





Frequency, f (MHz) 


UPB1502GR 
OUTLINE DIMENSIONS (units in mm) 





UPB1502GR 

PACKAGE OUTLINE G08 PIN 
CONNECTION DESCRIPTION 
1. IN Signal Input 
2. Vcc DC Supply Voltage 
3. SW Divide Ratio Control* 
4. OUT Signal Output 
5. GND Ground 
6. PSC Modulus Control* 
7. STBY Stand By Operation” 
8. IN Signal Input Reference 


* See Application Circuit 





Lead Material: Alloy 42 
Lead Plating: Lead-Tin Alloy 


TYPICAL SCATTERING PARAMETERS (ta - 25°c) 





Divide-by-sixty-four mode SW = High, PSC = High Divide-by-one-twenty-eight mode SW = Low, PSC = High 
Vcc = 3.0 V, icc = 6.7 mA Vcc = 3.0 V, icc = 6.7 mA 
FREQUENCY $11 FREQUENCY $22 FREQUENCY $11 FREQUENCY $22 
(MHz) MAG #£ANG (MHz) MAG ANG (MHz) MAG ANG (MHz) MAG ANG 
250 0.811 -13 50 0.976 & 250 0.801 -13 50 0.980 4 
500 0.778 -26 100 0.924 -12 500 0.767 -26 100 0.921 -13 
750 0.733 -41 150 0.817 -17 750 0.724 -41 150 0.801 -18 
1000 0.654 -54 200 0.733 -16 1000 0.637 -54 200 0.712 -18 
1250 0.585 -68 250 0.693 -15 1250 0.573 68 250 0.666 -16 
1500 0.511 -82 1500 0.505 -82 
1750 0.484 -95 1750 0.474 -96 
2000 0.462 -116 2000 0.459 -116 
2250 0.447 + =-144 2250 0.442 -145 
2500 0.430 -173 2500 0.425 -172 
Divide-by-sixty-five mode SW = High, PSC = Low Divide-by-one-twenty-nine mode SW = Low, PSC = Low 
Vcc = 3.0 V, icc = 6.7 mA Vcc = 3.0 V, icc = 6.7 mA 
FREQUENCY Sis FREQUENCY ___S22____ FREQUENCY $11 FREQUENCY $22 
(MHz) MAG ANG (MHz) MAG ANG (MHz) MAG ANG (MHz) MAG ANG 
250 0.810 -13 50 0972 4 250 0.804 -13 50 0.981 & 
500 0.775 -26 100 0.924 -12 500 0.769 -26 100 0.921 -13 
750 0.731 -41 150 0.817 -17 750 0.727 -41 150 0.801 -18 
1000 0.652 -55 200 0.733 -16 4000 0.650 -54 200 0.712 -17 
1250 0.579 68 250 0.693 -15 1250 0.581 68 250 0.667 -16 
1500 0.501 82 1500 0.508 -82 
1750 0.465 -96 1750 0.467 -96 
2000 0.454 -116 2000 0.452 -115 
2250 0.436 -144 2250 0.435 -144 
2500 0.420 -174 2500 0413 -171 
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N EC 1.0 GHz BANDWIDTH | UPC1653A 
SILICON MMIC AMPLIFIER | UPC1653P 











FEATURES 
: NOISE FIGURE AND POWER GAIN 
- BROAD FREQUENCY RESPONSE: 1300 MHz TYP at PRE GUICNIES 
3 dB Down 30 12 











ae aeniiecamantil| - 


¢ INPUT AND OUTPUT MATCHED TO 50 Q 
¢ AVAILABLE IN CHIP OR HERMETIC PACKAGE 
¢ LOW VOLTAGE OPERATION: Vcc = 5 V 2 






Gain, Gs (dB) 





DESCRIPTION 


The UPC1653 Silicon Monolithic IC is designed as a 
wideband amplifier covering the VHF through UHF bands. 
This amplifier is matched to 50 ohms and is an excellent 
choice as a driver stage for the UPC1654. For narrow-band : 
applications, appropriate band pass circuits may be used. 

Reliability and performance uniformity are assured by NEC's Frequency, f (MHz) 
stringent quality control procedures. The UPC 1653 is avail- 

able in chip form and in a hermetically sealed package 

(TO-72). 


o 
Noise Figure, NF (dB) 


ELECTRICAL CHARACTERISTICS (ta = 25°c, Vcc = 5.0 V, f = 500 MHz) 


PART NUMBER 
PACKAGE OUTLINE 





UPC1653A 
12 (TO-72) 








svusois| ___PARAWETERS aN conomiono [ware | ww [tw | wax 
| lec | Operatingcurent, = Cs| mA S| SCOT tiCdTStC‘“‘w“CSCS*W 
| Gs | SmaiisignalGan id] BST tCOdTSC(‘iN’COC*”*# 

| BW | Bandwidth (3dBBW) «|S MH 


Saturated Output Power 
| ONE Noise Figure 
Input Return Loss 


Output Return Loss 
ISOL Isolation 
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UPC1653A, UPC1653P 





ABSOLUTE MAXIMUM RATINGS! (ta - 25°c) EQUIVALENT CIRCUIT 


SrBows| PARAMETERS [UMTS | RATINGS 
er [Ton Power Diopaton [mw [200 
Tor 
Le 65 to +200 











Vcc 


| Tor | Operating Temperature 
Storage Temperature 


Note: 

1. Operation in excess of any one of these parameters may result in i" 
‘permanent damage. 

2. At TA= +125°C. 


OUT 


GND* 


* Case must be connected to GND for stable RF operation and 
optimum thermal dissipation. 


TYPICAL PERFORMANCE CURVES 1 - 25°c) 





CIRCUIT CURRENT vs. 
SUPPLY VOLTAGE INPUT POWER vs. OUTPUT POWER 





20 _ + 
= 
mx oO 
r J 
© 5 
8 g 
-_ 
® ® 

E 40 0 
7 é 
5 5 
8 g 
oO oO 

0 5 

Supply Voltage, Vcc (V) Input Power, PIN (dBm) 


INPUT AND OUTPUT RETURN LOSS 
vs. FREQUENCY 


-10 


Input Return Loss, (dB) 
Output Return Loss, (dB) 
8 


8 





Frequency, f (MHz) 


5-53 


UPC1653A, UPC1653P 


TYPICAL PERFORMANCE CURVES (1a = 25°c) 
ee CIRCUIT CURRENT AND LINEAR GAIN 


ISOLATION vs. FREQUENCY vs. TEMPERATURE 








Isolation, (dB) 
8 
Circuit Current, Icc (mA) 
Gain, Gs (dB) 





10 50 100 200 500 1000 2000 -50 0 50 100 150 
Frequency, f (MHz) Temperature, TA (°C) 


OUTLINE DIMENSIONS (Units in mm) UPC1653A 


UPC1653P (CHIP) PACKAGE OUTLINE 12 
(TO-72) 





PIN 
CONNECTIONS 
1. Output 

2. Vcc 

3. Input 

4. Ground 





Chip Thickness: 160 + 20 um 
Bond Pad Size: 100 ym x 100 wm 


Note: All Dimensions are typical unless otherwise specified. 


5-54 





NEC 





1.0 GHz SILICON | UPC1654A 


UPC1654B 
MM 
IC AMPLIFIER UPC1654P 








NOISE FIGURE AND ASSOC 
FEATURES vs. EQueICy = 





¢ BROADBAND PERFORMANCE: 10 to 1100 MHz 


. INPUT AND OUTPUT MATCHED TO 50 2 tite 
emma 


¢ AVAILABLE IN CHIP OR HERMETIC PACKAGE 


e¢ EXCELLENT LINEARITY 
Over +10 dBm Saturated Output Power 


¢« CASCADABLE FOR MULTISTAGE APPLICATIONS 
¢ HIGH RELIABILITY 


ome VCC = 11.5 V 
aawmess VCC = 10 V 


Noise Figure, NF (dB) 


Associated Gain, Ga (dB) 





Frequency, f (MHz) 


DESCRIPTION 


The UPC 1654 Silicon Microwave Monolithic IC is designed for 
general purpose and IF amplifier applications. This amplifier 
is matched to 50 Q and is cascadable for multi-stage applica- 
tions. The UPC1654 features excellent linearity with 10 dBm 
saturated output power and broadband performance up to 
1100 MHz. Reliability and performance uniformity are assured 
by NEC's stringent quality control procedures. The UPC1654 
is available in chip form and in two hermetically sealed 
package styles. 





ELECTRICAL CHARACTERISTICS (ta = 28°, Vcc = 10 V, f = 500 MHz) 


PART NUMBER UPC1654A/B/P 
PACKAGE OUTLINE 15, B08, CHIP 


SYMBOLS PARAMETERS AND CONDITIONS 











ofall § 


Operating Current 


| too 
| Gs | Small Signal Gain 
| Bw 


anak, 
N 
© 


Bandwidth (3 dB BW) 

Saturated Output Power 

Input Return Loss 

Output Return Loss 
ISOL Isolation 


RTH(J-C) | Thermal Resistance (Junction to Case) 


za 
2) 
& 
a 
ra 
c 
© 


5-55 


UPC1654A, UPC1654B, UPC1654P 

































ABSOLUTE MAXIMUM RATINGS (TA = 25°C) EQUIVALENT CIRCUIT 
[svmB0ls| PARAMETERS | UNITS 
eT ee ee we 
ihe pad Dissipation 
pci P 
[Pw | inputrower | 
| a. ae ouT 
Note: . 
1. Operation in excess of any one of these parameters may result in IN 
permanent damage. 
2. At TA= +125°C. 
GND 
TYPICAL PERFORMANCE CURVES (1a = 25°c) 
OUTPUT POWER vs. INPUT POWER ISOLATION vs. FREQUENCY 
1 
& SHU ETT 
: eT 
a. is 
5 S 2 f 
é a” He 
: ob 
2 i 
50 100 200 500 1000 2000 
Input Power, Pin (dBm) Frequency, f (MHz) 
UPC1654A 
CIRCUIT CURRENT vs. SATURATED OUTPUT POWER 
SUPPLY VOLTAGE vs. FREQUENCY 
60 15 
| peep 
_ 50 — 
Z : e (IN OT 
g 4 e LUT INU 
g is € tH LINE 
= 30 Pa Ss 10 
5 £ 
8 Fs . | 
= 2 oO 
8 ial g UL 
Oe ee LIZ ey § 
PEA 5 
jee eed a 
0 2 4 6 8 10 12 50 100 200 500 1000 2000 
Supply Voltage, Vcc (V) Frequency, f (MHz) 


5-56 


UPC1654A, UPC1654B, UPC1654P 
TYPICAL PERFORMANCE CURVES (ta = 25°c) 





OPERATING CURRENT AND LINEAR 
GAIN vs. AMBIENT TEMPERATURE 





22 46 rs 
— 21 8 
3 2 ud 
a S 
© 19 a 
s 18 42 > 
oO Ss 

17 5 

40 
16 me Oo 
15 500 MHz Linear Gain 
semsees 1000 MHz Linear Gain 
50 0 50 100 150 
Ambient Temperature, TA (°C) 
OUTLINE DIMENSIONS (units in mm) 
UPC1654A 
UPC1654P (CHIP) PACKAGE OUTLINE 15 
(TO-33) 


6.60 MAX 






LEAD 
CONNECTIONS 
1. Output 
2. Vcc 
3. Input 
Chip Thickness: 160220 pm 4. GND 
Chip Thickness: 160+20 pm | i 
UPC1654B 
PACKAGE OUTLINE B08 
1.2740.1 1.27+0.1 
, 3,5, 7) Note: 
1. Case should be connected to ground for stable RF operation 
LEAD and optimum thermal dissipation. 
CONNECTIONS 2. All dimensions are typical unless otherwise noted. 
1. Input 
2. GND 
3. GND 
4. GND 
5. Output 
6. GND 
7. Vec 
8. GND 
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NEC 


800 MHz WIDE-BAND 
SILICON MMIC AMPLIFIER | - 








FEATURES NOISE FIGURE AND VOLTAGE GAIN 
SSS vs. FREQUENCY 


¢- 800 MHz FREQUENCY RESPONSE @ 3 dB DOWN 
¢ POWER GAIN OF 18 dB @ f = 500 MHz 
¢« 5 VOLT OPERATION 


Vec =5V 
25 


. i 
LLIN 


ao 
- LOW COST PACKAGE 3 2 
- 50 2 GAIN BLOCK 15 sd 
DESCRIPTION : 3 
The UPC1655C is a silicon monolithic integrated circuit espe- F 





cially designed as a wide-band amplifier covering the HF band 
through UHF band. Applications include IF amplifier and 
oscillator buffer amplifier. 


50 100 200 500 1000 2000 
Frequency, f (MHz) 


ELECTRICAL CHARACTERISTICS (ta = 25°c, Vcc =5 V, f = 500 MHz) 


PART NUMBER 
PACKAGE OUTLINE 


SYMBOLS PARAMETERS AND CONDITIONS 


Circuit Current 


Saturated Output Power 


Noise Figure 


a ae 
| Gs | Small Signal Gain 






Input Return Loss | 
Output Return Loss 


ISOL Isolation 


mM 
N 





z 
3 
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UPC1655C 
ABSOLUTE MAXIMUM RATINGS! (ta - 25°c) EQUIVALENT CIRCUIT 


us| PARAMETERS | UNTTS 

[pr | Total Power Dissipation —|_mwW | 600 
Tor ; < 
oe. 







Vcc 


[Tor | Operating Temperature | °C 
Storage Temperature 


Note: OUT 


1. Operation in excess of any one of these parameters may 
result in permanent damage. 


IN 
GND 
TYPICAL PERFORMANCE CURVES (ta = 25°c) 
CIRCUIT CURRENT INPUT AND OUTPUT RETURN LOSS 
vs. SUPPLY VOLTAGE vs. FREQUENCY 





9 20 0 
— co 
8 eS -10 
d rd 
= g -20 
6 10 8 
F § oo 
5 rs 
-40 
0 
0 1 2 3 4 5 6 
Supply Voltage, Vcc (V) Frequency, f (MHz) 
OUTPUT POWER vs. INPUT POWER ISOLATION vs. FREQUENCY 
+5 
E 
oO es 
J i) 
6 = 
& Fe) 
= 2 
0 c 
3 8 
=] 
oO 





Input Power, PIN (dBm) Frequency, f (MHz) 
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UPC1655C 


OUTLINE DIMENSIONS (units in mm) 


UPC1655C 
PACKAGE OUTLINE Cos 


LEAD CONNECTIONS 
. RF Input 

GND 

GND 

GND 

RF Output 

Vcc 

Vcc 

GND 





ONOAAPROP = 


! 
3.240.3 1.4 MIN“ >| — 1.27 


ol eos 


Note: All dimensions are typical unless otherwise specified. 








NEC 





850 MHz WIDE-BAND 
SILICON MMIC AMPLIFIER — 








FEATURES NOISE FIGURE AND VOLTAGE GAIN 
—_— vs. FREQUENCY 


Ulf. | L Nt} 
eh SS 
TT 
oes ee 
{TTI 
00 200 500 1000 2000 


Frequency, f (MHz) 


¢ 850 MHz FREQUENCY RESPONSE @ 3 dB DOWN 
¢ POWER GAIN OF 19 dB @ f = 500 MHz 

¢ 10.5 dBm OUTPUT POWER 

« LOW COST PACKAGE 

« 50 2 GAIN BLOCK 










Gain, Gs (dB) 
an 
Noise Figure, NF (dB) 





ail 
1 





‘ome. 
a oe 
Se LL 


DESCRIPTION 


The UPC1656C is a silicon monolithic integrated circuit espe- 
cially designed as a wide-band amplifier covering the HF band 
through UHF band. Particularly useful when high power is 
required, the UPC1656C can supply up to 10 dBm of output 
power. 


ELECTRICAL CHARACTERISTICS (ta = 25°c, Vcc = 10 V, f = 500 MHz) 


PART NUMBER 
PACKAGE OUTLINE 





UPC1656C 


: 





rcis|——_PaRwerens aw conomone [owe | ww |r [wk 
ce | CreatGurent——sCs~=~“‘S™S™*™~‘“i SiS YC TC 
A 
[aw] Benawah@aBBW)SSSCS~“~*~“‘~*~*~é~C em 
[Psat | Saturated OutputPower | Bm S| | S| 
a 
OS 
TRLour | OutputRetntoss  — ——i‘LS SB OT CCT 

Le ee Sa a es A ee SA 








UPC1656C 





ABSOLUTE MAXIMUM RATINGS! (ta = 25°c) 


[SYMBOLS] PARAMETERS | UNITS. 
[voc | Supply Votago =| 
"pr | Tota Power Dissipation | _mW 
[Tor 











Operating Temperature : 
Storage Temperature 


Note: 
1. Operation in excess of any one of these parameters may result 
in permanent damage. 


2. At TA = +85°C. 


TYPICAL PERFORMANCE CURVES (ta = 25°c) 


CIRCUIT CURRENT 
vs. SUPPLY VOLTAGE 
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Supply Voltage, Vcc (V) 
OUTPUT POWER vs. INPUT POWER 
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-10 5 
Input Power, Pin (dBm) 


“15 


EQUIVALENT CIRCUIT 


Return Loss, RL (dB) 


-20 


-30 


Isolation, ISOL (dB) 


e 
— 
So 


8 


Vcc 


OUT 


GND 


INPUT AND OUTPUT RETURN LOSS 
vs. FREQUENCY 


TE LLL ae 
ee 
Ln eS 
life THIWy 
Haml NVTT 
oo iam 








Frequency, f (MHz) 


ISOLATION vs. FREQUENCY 


50 100 200 500 1000 










2000 


Frequency, f (MHz) 


OUTLINE DIMENSIONS (units in mm) 


UPC1656C 
PACKAGE OUTLINE C08 





= 
[7 2 oo 





Note: 
All dimensions are typical unless otherwise specified. 
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UPC1656C 








Ni EC ULTRA-WIDEBAND | UPC1663C 


DIFFERENTIAL VIDEO AMPLIFIER | UPC1663G 





FEATURES SINGLE ENDED VOLTAGE GAIN 


Cie “UM LM Tn 
170 MH at Avo. = 10 a 

z at AVOL = ee 

VERY SMALL PHASE DELAY SN A 
COT Ss? aS 

TT Oe TTT 
| on HIN 








¢ GAIN ADJUSTABLE FROM 10 TO 300 
¢ NO FREQUENCY COMPENSATION REQUIRED 


DESCRIPTION 


The UPC1663C and UPC1663G are video amplifiers with 
differential input and output stages. An ultrahigh frequency 
process (ff = 6 GHz) improves AC performance compared 
with industry-standard video amplifiers. The UPC1663C and 100 k 1M 10M 100M 
UPC1663G are excellent as sense amplifiers for high-density Frequency, f (Hz) 

CCDs, as video or pulse amplifiers in high-resolution displays 

and in communications equipment. 









Single Ended Voltage Gain, Avs (dB) 
8 $ & 8g 


ELECTRICAL CHARACTERISTICS (ta = 25°C, vec = 10 V, f = 500 MHz) 
PART NUMBER 
PACKAGE OUTLINE 
PARAMETERS AND CONDITIONS 


Power Supply Current 
Avd Differential Voltage Gain: Gain 11 


@ MO 
on 


Bandwidth at Rs = 50 Q (3 dB down point): Gain 1 


E 


Rise Time, Rs = 50 Q, VouT = 1Vp-p: 


ge 


Gain 3 
Propagation Delay, RS = 50 Q, VouT = 1 Vp-p: 


= 
_ 


Gai 
Gain 2 
Gain 3 


p 


Common Mode Rejection Ratio, Vem = +1 V, f < 100 kHz 
Vem = +1 V, f= 5 MHz 
Supply Voltage Rejection Ratio, AV = 0.5 V 
Output Offset Voltage, Voiotf) = |OUT1 - OUT2| 
in 1 


| 


Gain 2, 3 
Output Common Mode Voltage 
Max. Output Voltage Swing 





Output Sink Current 
Notes: 
1. Gain select pins G1A and G1B are connected. 2. Gain select pins G2A and G2B are connected. 
3. All gain select pins are open. 4. Insert adjustment resistor (0 to 10 kKQ) between G1A and G1B when variable gain is 


necessary. 
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UPC1663C, UPC1663G 





ABSOLUTE MAXIMUM RATINGS! (ta = 25°c) 
[SYMBOLS| _—sPARAMETERS _| UNITS| RATINGS | 
Vc 


Positive Supply Voltage 
V +8 
V +7 


















Ve Negative Supply Voltage 
UPC1663C Vv -8 
| UPC1663G V -7 
PT Total Power Dissipation 
UPC1663C 5002 
UPC1663G 2803 
Vio Differential InputVoltage | Vv | 25 | 
[vw [Input Votage Tv [ s 
0___| Output Current Tima [35 
Top Operating Temperature 
UPC 1663C °C -45 to +85 
UPC1663G °C -45 to +75 
Storage Temperature °C | -55 to +150 
Note: 
1. Operation in excess of any one of these parameters may result in 
permanent damage. 


2. Mounted on 5 cm x 5 cm x 0.16 mm glass epoxy PCB (TA = 85°C). 
3. Mounted on 5 cm x 5 cm x 0.16 mm glass epoxy PCB (TA = 75°C) 


RECOMMENDED 
OPERATING CONDITIONS (ta = 25°c) 


SYMBOLS [CHARACTERISTICS _|UNITS| MIN | TYP | MAX, 


Vc(1663G) | Positive Supply Voltage V 


Negative Supply Voltage 
[__| Frequency Range | Mz | 


Attention: 

Due to ultrahigh frequency characteristics, the physical circuit layout is 
very critical. Supply voltage line bypass, double-sided printed-circuit 
board, and wide-area ground line layout are necessary for stable 
operation. Two signal resistors connected to both inputs and two load 
resistors connected to both outputs should be balanced for stable 
operation. 
















zs 
Eee 
a 
_ 


TYPICAL PERFORMANCE CURVES (1a - 25°c) 





VIDEO LINE SINGLE ENDED 
OUTPUT VOLTAGE SWING 






OUT 
75Q 


O.1p 752 
752 200 2 i 
0 200 2 


Vc = 6V, Ve=-6V 





75 Q Output Voltage (Vp-p) 


1 100 M 1G 


Frequency, f (Hz) 
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EQUIVALENT CIRCUIT 





TYPICAL PERFORMANCE UNDER 
SINGLE SUPPLY +5 V OPERATION 


PARAMETER CONDITIONS TYPICAL UNITS 









Differential Gain 
Gain 1 dB 
Gain 3 dB 
Bandwidth 3 dB down point 
Gain 1 
Gain 3 


Rise Time Rs = 50 Q, VouT = 80 mVp-p 
Gain 1 


Propagation 
RS = 50 Q, VouT = 80 mVp-p 28 
RS = 50 Q, VouT = 60 mVp-p 1.8 











Delay 
Gain 1 
Gain 3 













Phase Shift 
Gain 1 degree 
Gain 3 degree 







Output Power 
RA = 240 Q 
Ra =910Q 
RA = 80 Q 


ZL = 50 Q, 15 MHz 
dBm 
dBm 
dBm 


VOLTAGE GAIN 











Ng 
| NAW 


\ 


a 
OK 


Relative Gain, Avr 


LENT 
tt TN 
tt TAK 


lke 
x 
7 
Z 
x 
z= 


+8 VC 
-8 VE 


+2 +3 +4 +5 +6 +7 
-2 -3 4 -§ 6 -7 


Supply Voltage, V+ (V) 


UPC1663C, UPC1663G 





TYPICAL PERFORMANCE CURVES (1a = 25°c) 































VOLTAGE GAIN SINK CURRENT 
4.0 
E 
5 Z 
< B 3s 
(= 
3 5 
® >) 
PS Oo 
$ € 30 
a 7) 
2 
Oo 
25 
2 48 449K BT oP = a 
2 Ambient Temperatura, TA(°G) sg Ambient Temperature, TA (°C) 
SINGLE ENDED DIFFERENTIAL VOLTAGE GAIN vs. 
OUTPUT VOLTAGE SWING RESISTANCE BETWEEN Gai AND Gat 
5.0 1000 
tt 
45 fa as ee > 
= reer yt S 
= 40 $ 
fe) < 
> ce 
S 45 G 10 bt 
c 3 Ht 
= 30 5 ; nll mae 
Z 2 CON 
© 2s = T'S i 
; CHS Ht 
20 0 40 80 : 1k 10 k 
Ambient Temperature, TA (°C) RADJ (Q) 
INPUT BIAS CURRENT INPUT IMPEDANCE (Gain 2) 
° TTT ea . 
a CO 2 
et: 3 
= fra 
TEE | Oe 
tac i. uae 
5 HP DL TTT 
i or 2 LL 
an LLL 
0 Re 0 
-20 0 40 80 2 Oo 40 80 
Ambient Temperature, TA (°C) Ambient Temperature, Ta (°C) 


UPC1663C, UPC1663G 





TYPICAL PERFORMANCE CURVES (1a = 25°c) 








SUPPLY CURRENT SUPPLY CURRENT 
16 20 
a «915 one 
FS = rs 15 
8 14 ES 8 
fe) aa xe) 
< s 
@ 13 = es ES es S 10 
5 taal 5 
o) oO 
= 2 ie = 
gs “CI ¢ 
” ea a 
11 hal 
of {|} tTttTtt i ty 0 
-20 0 40 80 +2 +4 +6 +8 VC 
-2 4 -6 8 VE 
Ambient Temperature, TA (°C) Suppply Voltage, V+ (V) 


PHASE SHIFT 


B10 |S 


Phase Shift (degree) 





Frequency, f (Hz) 


UPC1663C, UPC1663G 


TYPICAL APPLICATIONS 
¢ Photo Signal Detector 
Vc Ve 
@ O 
R2 
ry 750 
NDL 5200 
NDL 2102); PIN PHOTO 
NDL 2104 DIODE 
NDL 2208 Q1 


S0Q R1 R3 


Vc + 5V 
O 
2.2 RS 
4i 
R4 1000 pF 
502 -—r-_ ru 
Ci1 
- 1000 pF 
Ld —$s FU 
R6 C2 
44 1 kQ 
2.2 yu ) 
Ve - 5V 


Since the input impedance of the IC falls when the gain rises, stable operation can be 
achieved by inserting a FET buffer when necessary as illustrated above. 


¢ Application for +5 V Single Supply 
+5V 





OUTLINE DIMENSIONS (Units in mm) 


UPC1663C 
PACKAGE OUTLINE C08 








9220.3 1.4MIN-|— 1.27 0.25 "0.08 


fl od0” Oates 
Notes: 


1. Each lead centerline is located within 0.25 mm (0.01 inch) 
of its true position (T.P.) at maximum material condition 
2. All dimensions are typical unless otherwise specified.. 


CONNECTION DIAGRAM (top view 


UPC1663C, UPC1663G 








IN2 18 7 IN1 
GiA GiB 
Ve Vc 
OUT2 15 | OUT 
UPC1663G 
PACKAGE OUTLINE G08 

8 7 6 5 
=e ba 
[| L_ | 
Lot Code 
6.5403 





Notes: 

1. Each lead centerline is located within 0.12 mm (0.005 inch) 
of its true position (T.P.) at maximum material condition. 

2. All dimensions are typical unless otherwise specified. 








NEC 


UPC1668B 
HIGH ISOLATION | ypcig6sc 


SILICON MMIC IF AMPLIFIER | |jpoci66gp 








UPC1668C 
FEATURES ISOLATION AND GAIN 
- HIGH ISOLATION vs. FREQUENCY 
- LOW INPUT/OUTPUT RETURN LOSS : 
- LOW INTERMODULATION DISTORTION eae 


Gain, Gs (dB) 
Isolation, (dB) 


DESCRIPTION 


The UPC1668 is a bipolar analog integrated circuit which 

functions as a high isolation IF amplifier. The device has been 6 
specifically designed as an IF amplifier for video communica- 

tions. The device is available in two package styles and in chip 

form. 





10 50 100 500 1000 
Frequency, f (MHz) 


ELECTRICAL CHARACTERISTICS (ta - 25°c, Zo = 75 Q) 


PART NUMBER UPC1668B UPC1668C UPC1668P 
PACKAGE OUTLINE BOs CH 











Output Power at 1 dB Gain Compression, 
Vcc = 10 V, f = 70 MHz 


ISOL Isolation at Vcc = 10 V, f = 70 mHz 
3rd Order Intermodulation, Vcc = 10 V, 
fi = 70 MHz, Po1 = Po2 =O dBm 
| foP Operating Frequency, Vcc = 10 V 


BOROCOOGIECE 
al ttt ty lelele 








UPC1668B, UPC1668C, UPC1668P 





ABSOLUTE MAXIMUM RATINGS! (ta = 25°c) 
UNITS 


| dBm 


SYMBOLS PARAMETERS 


Vcc Power Supply Voltage 


PT Total Power Dissipation 
UPC1668B,UPC1668P 
UPC1668C 


Operating Temperature 
UPC1668B, UPC 1668P 
UPC1668C 


Storage Temperature 
UPC1668B, UPC 1668P 
UPC 1668C 


-55 to +125 
-45 to +85 


-65 to +200 
-55 to +150 





1. Operation in excess of any one of these parameters may result in 
permanent damage. 

2. At TA = +125°C. 

3. At TA = +85°C. 


TYPICAL PERFORMANCE CURVES 1, - 25°c) 


CIRCUIT CURRENT, INPUT 
TERMINAL VOLTAGE, OUTPUT 
TERMINAL VOLTAGE, BYPASS TERMINAL 
VOLTAGE vs. SUPPLY VOLTAGE 





70 7 _ 
= 
re Oe Soe GED ‘a = ne 
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< 5 Sea neu ne eer 
= > £832 
8 SSS 
as 40 4 a3 > 
S £23 
E EES 
3 30 3 s es 
3 20 2 ap? 
oO £5 g 
°s 
10 1 
0 0 
Supply Voltage, Vcc (V) 
OUTPUT POWER vs. INPUT POWER 
20 
Vcc = 10 V 
E 
Ro) 
5 10 tT | 
3 Wy | 
a. ) 
a Z2- 
2 VA 
a. 
s 0 
& y, 
om ] 
Oo f = 70 MHz 


eweeeeees f = 200 MHz 





Input Power, Pin (dBm) 
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Noise Figure, NF (dB) 


3rd Order Intermodulation, IM3 (dBc) 


15 


10 


















NOISE FIGURE vs. FREQUENCY 
eemeamme VCC= 12V 


<a TM 
Th Al 
Ta 


a a a TT] 
adie 


10 50 100 500 1000 


Frequency, f (MHz) 





THIRD ORDER INTERMODULATION 
vs. OUTPUT POWER 


sumeanmss VCC=#12V 
ome §=VCC = 10 V 


2 ap as oe os Vcc = 8V 


f1 = 70 MHz 
f2 = 72 MHz 
Af = 2 MHz 


TYPICAL PERFORMANCE CURVES (ta - 25°c) 


UPC1668B 
ISOLATION AND INSERTION GAIN 
vs. FREQUENCY 


oO ao 

2 a8 

g E 

g 408 

ro} 2 
-60 





Frequency, f (MHz) 


UPC1668C 
INPUT RETURN LOSS, OUTPUT 
RETURN LOSS vs. FREQUENCY 


° 










‘ 
—_ 
eo 


Input Return Loss, (dB) 
Output Return Loss, (dB) 
8 


8 


50 100 500 1000 


Frequency, f (MHz) 


TEST CIRCUIT DIAGRAMS (70 MHz Recommended Circuits) 


UPC1668B 


10 000 pF 38.3 2 
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UPC1668B, UPC1668C, UPC1668P 


UPC1668B 
INPUT RETURN LOSS, OUTPUT 
RETURN LOSS vs. FREQUENCY 


eS el 
Ses ase 






Input Return Loss, (dB) 
Output Return Loss, (dB) 
3 


Frequency, f (MHz) 











UPC1668C 
aor 
10 000 pF 68.12  10000pF 
750 —(©) 750 
5 pF : 3 pF 
J 2,3, 6,7 10 000 pF I 








UPC1668B, UPC1668C, UPC1668P 
OUTLINE DIMENSIONS (units in mm) 


UPC1668B 
PACKAGE OUTLINE B08 





CHIP FEATURES 

¢ Die Size: 0.97 mm X 0.95 mm 
¢ Thickness: 170430 um 

¢ Pad Size: 100 pm X 100 pm 

¢ Ti-Pt-Au Metallization 





UPC1668C 
BONDING INFORMATION PACKAGE OUTLINE C08 


8 7 6 § 


INPUT 


BYPASS 





CONNECTIONS 

1. Input 

2, 3,6, 7. GND 

4. 
SCHEMATIC DIAGRAM Senay 
I eee ee 8. Vcc 


UPC1668C 
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NI EC UPC1675B 


1.9 GHz BANDWIDTH GENERAL 
UPC1675G 
PURPOSE SILICON MMIC AMPLIFIER | \ypc4675p 








FEATURES UPC1675G 

ee ee NOISE FIGURE AND 

« WIDE BANDWIDTH: INSERTION POWER GAIN vs. 
1900 MHz at 3 cB Point for UPC1675G FREQUENCY 


2100 MHz at 3 GB Point for UPC1675B, UPC1675P 
HIGH ISOLATION 
¢ SINGLE POWER SUPPLY: Vcc = 5 V 




















» INPUT/OUTPUT MATCHED TO 50 _ a 
» AVAILABLE IN TAPE AND REEL (UPC1675G) S = aad 
i ee 
FA cts cin i oO | De: 
PT TT 
7 LETTE, 
DESCRIPTION = = aa uae oe 


The UPC1675 is a silicon monolithic integrated circuit de- Frequency, f (MHz) 


signed for wide-band amplifiers covering the HF to UHF 
bands. The series is available in two package styles; a surface 
mount package (UPC1675G), an 8 lead ceramic flat package 
(UPC1675B) and in chip form (UPC1675P). 





ELECTRICAL CHARACTERISTICS (ta = 25°c) 


PART NUMBER UPC1675B' UPC1675G UPC1675P 
PACKAGE OUTLINE BOs 


Bandwidth at Vcc = 5V, f = 500 MHz 





Note: 
1. Case shall be connected to GND for stable RF operation and better thermal dissipation. 
2. Gain is 3 dB down from gain at 100 MHz. 
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UPC1675B, UPC1675G, UPC1675P 





ABSOLUTE MAXIMUM RATINGS! (ta - 25°c) 


SYMBOLS PARAMETERS | UNITS | 


PT Total Power Dissipation 
UPC1675B/P 1.5 (Tc = +125°C) 
UPC1675G 200(TA = +85°C) 
Top Operating Temperature 
UPC1675B/P °C -55 to +125 
UPC1675G °C -40 to +85 
TSTG Storage Temperature 
UPC1675B/P °C -65 to +200 
UPC1675G °C -55 to +150 


Note: 
1. Operation in excess of any one of these parameters may result in 
permanent damage. 


TYPICAL PERFORMANCE CURVES 1 - 25°c) 













CIRCUIT CURRENT vs. 
SUPPLY VOLTAGE 





E 2 
8 
= 15 
S 
5 
O 10 
= 
| 
£ 
Oo 5 
0 
0 1 2 3 4 5 6 
Supply Voltage, Vcc (V) 
UPC1675B/P 
NOISE FIGURE AND 
INSERTION GAIN vs. FREQUENCY 
0) 
ee | 
~ LLU LAA 
s 
Sn 
2 -20 


| tT ME THI ~ | 





10 20 50 100 200 500 1000 2000 
Frequency, f (MHz) 


EQUIVALENT CIRCUIT 


Voc 


OUT 


INPUT POWER vs. OUTPUT POWER 


Output Power, Pout (dBm) 
bh 





30 -25 20 -15 -10 5 0 


Input Power, Pin (dBm) 


UPC1675B/P 
THIRD ORDER INTERMODULATION 
DISTORTION vs. OUTPUT POWER PER CARRIER 


-10 





3rd Order Intermodulation Distortion, IMs (dBc) 


Output Power Per Carrier, Pout (dBm) 
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UPC1675B, UPC1675G, UPC1675P 


TYPICAL PERFORMANCE CURVES (1a = 25°c) 





UPC1675B/P UPC1675B/P 
NOISE FIGURE AND INPUT AND OUTPUT 
INSERTION GAIN vs. FREQUENCY Til LOSS vs. FREQUENCY 










ie aR EA 


-10 


insertion Gain, |S21|2 (dB) 
Noise Figure, NF (dB) 


-15 


Input Return Loss, (dB) 
Output Return Loss, (dB) 





50 100 200 500 1000 2000 50 100 200 500 1000 2000 
Frequency, f (MHz) Frequency, f (MHz) 


UPC1675G 
INPUT AND OUTPUT 
RETURN LOSS vs. FREQUENCY 






Input Return Loss, (dB) 
Output Return Loss, (dB) 






e ail ih 
AM 
UE LT 


10 2 100 200 500 1000 2000 


Frequency, f (MHz) 
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UPC1675B, UPC1675G, UPC1675P 





OUTLINE DIMENSIONS (units in mm) 





UPC1675P (CHIP) 





CHIP FEATURES 

¢ Die Size: 0.60 mm x 0.65 mm 
¢ Thickness: 170 + 30 mm 

¢ Pad Size: 100 um x 100 pm 

¢ Ti/Pt/Au Metallization 


BONDING INFORMATION 


BONDING PAD (ym) 
PAD 
CONNECTION 


BONDING 
PAD NO.  xaxis | Y AXIS 










105 [~ 210 [eur 
5 [210 | an 
a 

res [210 | ouTeuT 





Note: All dimensions typical unless otherwise specified. 


ORDERING INFORMATION 
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UPC1675G 
PACKAGE OUTLINE 39 
(SOT-143) 





PIN 
CONNECTIONS 
1. GND 

2. Output 

3. Vcc 

4. Input 





UPC1675B 
PACKAGE OUTLINE B08 


1.2740.1 1.27+0.1 





+0.05 
oe -0.02 


LEAD 
CONNECTIONS 
1. Input 5. Output 
2. GND 6. GND 
3. GND 7. Vcc 
4. GND 8. GND 


NEC 





1.2 GHz BANDWIDTH LOW 





UPC1676B 
UPC1676G 


NOISE SILICON MMIC AMPLIFIER | yoc4676p 








FEATURES 


¢ WIDE BANDWIDTH: 
1200 MHz at 3 dB Point for UPC 1676G 
1300 MHz at 3 GB Point for UPC1676B, UPC1676P 


« HIGH POWER GAIN: 22 GB TYP AT f = 500 MHz 
¢ HIGH ISOLATION 

¢ SINGLE POWER SUPPLY: Vcc = 5 V 

¢ INPUT/OUTPUT MATCHED TO 50 © 

- AVAILABLE IN TAPE AND REEL (UPC1676G) 


DESCRIPTION 


The UPC1676 is a silicon monolithic integrated circuit de- 
signed tor wide-band amplifiers covering the VHF to UHF 
bands. The series is available in two package styles; a surface 
mount package (UPC1676G), and an 8 lead ceramic flat 
package (UPC 1676B). Also available in chipform(UPC1676P). 


ELECTRICAL CHARACTERISTICS (ta = 25°c) 











Note: 


PART NUMBER UPC1676B' UPC1676G 
PACKAGE OUTLINE BOs 39 


UPC1676G 
NOISE FIGURE AND 
GAIN vs. FREQUENCY 


32 


24 


Gain, Gs (dB) 
Noise Figure, NF (dB) 





100 200 500 1000 
Frequency, f (MHz) 






UPC1676P 
CHIP 


[nats [| rve [ax] ane | rv | wax] wan | | wax 
ma [va [vo | oe [va [to [oe [te | [a 
Pas | te | 20 | 22 | 0 | 22 | am | 19 | | 
[wm [asses] [a{s{ [els] 
[wiz | tooo [1200] | [200[ [1000] r300] 
we [ fesfe [ fasts | [ast e 
we fetal fete tT fat 
pe fofwl fefet | fet 

re fel [Tet [#tal 


1. Case must be connected to GND for stable RF operation and optimum thermal dissipation. 
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UPC1676B, UPC1676G, UPC1676P 





ABSOLUTE MAXIMUM RATINGS! (ta - 25°c) 


PARAMETERS [UNTS] RATINGS 
P 


cc 
T Total Power Dissipation 

UPC1676B/P 1.5 (Tc = +125°C) 
UPC1676G 200(TA = +85°C) 

Top Operating Temperature 
UPC1676B/P -55 to +125 
UPC1676G -40 to +85 

TsTG Storage Temperature 
UPC1676B/P -65 to +200 
UPC1676G -55 to +150 


Note: 
1. Operation in excess of any one of these parameters may result in 
permanent damage. 














TYPICAL PERFORMANCE CURVES 1, - 25°c) 





CIRCUIT CURRENT vs. 
SUPPLY VOLTAGE 
















= 
8 
= 
6 
= 
8 
oO 
0 1 2 3 4 5 6 
Supply Voltage, Vcc (V) 
UPC1676B/P 
ISOLATION vs. FREQUENCY 
) 
~ | LU LT 
= LLM LET 
<I 
# LU 
= MZ 
ae el a 
-30 650 en oo os oe 





10 20 50 100 200 500 1000 2000 
Frequency, f (MHz) 


EQUIVALENT CIRCUIT 





vec 


OUT 


GND 


UPC1676B/P 
INPUT POWER vs. OUTPUT POWER 


Output Power, Pout (dBm) 





35 -30 -2 -20 -15 -10 -5 
Input Power, Pin (dBm) 


UPC1676B/P 
THIRD ORDER INTERMODULATION 
DISTORTION vs. OUTPUT POWER PER CARRIER 


-10 


3rd Order Intermodulation Distortion, IMs (dBc) 





Output Power Per Carrier, Pout (dBm) 


UPC1676B, UPC1676G, UPC1676P 
TYPICAL PERFORMANCE CURVES (1a = 25°c) 


UPC1676B/P UPC1676B/P 
NOISE FIGURE AND INPUT AND OUTPUT 
GAIN vs. FREQUENCY RETURN LOSS vs. FREQUENCY 





THT TF TTTN 
. THT LN / 
ee ee eee ee ee line 
-30 

50 100 200 500 


1000 2000 
Frequency, f (MHz) Frequency, f (MHz) 







Gain, Gs (dB) 
Noise Figure, NF (dB) 


Input Return Loss, (dB) 
Output Return Loss, (dB) 
3 





UPC1676G UPC1676G 
NOISE FIGURE AND INPUT AND OUTPUT 
GAIN vs. FREQUENCY RETURN LOSS vs. FREQUENCY 


24 


Gain, Gs (dB) 
Noise Figure, NF (dB) 
Input Return Loss, (dB) 
Output Return Loss, (dB) 





100 200 500 1000 2000 60 100 


200 500 1000 2000 
Frequency, f (MHz) Frequency, f (MHz) 


UPC1676G 
OUTPUT POWER vs. INPUT POWER 


Output Power, PouT (dBm) 
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UPC1676B, UPC1676G, UPC1676P 


OUTLINE DIMENSIONS (units in mm) 


UPC1676P (CHIP) UPC1676B 
PACKAGE OUTLINE B08 





1.2740.1 1.2740.1 





LEAD 
CONNECTIONS 

1. Input 5. Output 
2. GND 6. GND 





3. GND 7. Vcc 
CHIP FEATURES 4. GND 8. GND 
¢ Die Size: 0.60 mm x 0.65 mm 
¢ Thickness: 170 + 30 mm UPC1676G 
¢ Pad Size: 100 ym x 100 wm PACKAGE OUTLINE 39 


¢ Ti/Pt/Au Metallization 


BONDING INFORMATION 


BONDING PAD (ym) 
PAD 
CONNECTION 


pt 85 [210 | 

a 
| 210 | 
| 210 | 
















| 8 +185 | GND 
Pes OUTPUT 193 
a ee PIN 
CONNECTIONS 
1. GND 
Note: 2. Output 0 to 0.1 
All dimensions are typical unless otherwise specified. 3. Vcc 
4. Input 


ORDERING INFORMATION 












NI EC UPC1677B 


1.7 GHz MEDIUM POWER 
UPC1677C 
BROADBAND SILICON MMIC AMPLIFIER | ypc4677p 











FEATURES UPC1677C 
I a ee sh ee INSERTION GAIN vs. FREQUENCY 


« HIGH POWER OUTPUT: +19.5 dBm 


« EXCELLENT FREQUENCY RESPONSE: 
1.7 GHz TYP at 3 dB Down 


¢ HIGH POWER GAIN: 24 GB typ at 0.5 GHz 
« SINGLE SUPPLY VOLTAGE: 5 V. 


Gain, Gs (dB) 





10 50 100 500 1000 3000 
DESCRIPTION Frequency, f (MHz) 


tee 
The UPC1677 is a silicon monolithic integrated circuit de- 
signed as a wide-band amplifier covering the HF to UHF 
bands. The device features high output power, 19.5dBm TYP, 
high gain, 24 dB TYP and operates from asingle 5 volt supply. 
The UPC1677 is available in two package styles: an 8 lead 
ceramicflat package (UPC1676B), an8 pin DIP (UPC1677C), 
and in chip form (UPC1677P). 


ELECTRICAL CHARACTERISTICS (ta - 25°c) 


PART NUMBER 
PACKAGE OUTLINE 


PARAMETERS AND CONDITIONS UNITS 





UPC1677B, UPC1677C, UPC1677P 
B08, C08, CHIP 





LS 
cc 


‘ 
< 


Circuit Current at No Input Signal 

Small Signal Gain at f = 500 MHz 

Saturated Power at f = 500 MHz 

Bandwidth at 3 dB down below the gain at 0.1 GHz 
Noise Figure at f = 500 MHz 

Input Retum Loss at f = 500 MHz (UPC1677B, P) 
Output Return Loss at f = 500 MHz (UPC 1677B, P) 
Input Retum Loss at f = 500 MHz (UPC1677C) 
Output Return Loss at f = 500 MHz (UPC1677C) 
ISOL Isolation at f = 500 MHz 

GT in Temperature Coefficient 


RTH(-A)! | Thermal Resistance (Junction to Ambient) UPC1677B, P 
1677C 


°C 


—_ 
N 


ind 


PsAT 5 


” 
«< 
—|= 
wo 
Oo 


_ 
N 


RLIN 
RLOUT 
RLIN 
RLOUT 





> 


° 


vU 

OQ 
a. 
5 
© 


QO 
EF 





Thermal Resistance (Junction to Case) UPC1677B 


RTH (J-C) 





Note: 
1. Mounted on a5 cm X 5 cm X .16 mm circuit board. 
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UPC1677B, UPC1677C, UPC1677P 
ABSOLUTE MAXIMUM RATINGS? (ta = 25°c) 


SYMBOLS PARAMETERS 


Power Supply Voltage 
| icc | Supply Current 


cc Las 

PT Total Power Dissipation 
UPC1677B/P 1.5 (Tc = +125°C) 
UPC1677C 7502 


[Pw [InputPower «| dom | vt 
Top Operating Temperature 
UPC1677B/P °C -55 to +150 
UPC1677C °C -40 to +85 
TSTG Storage Temperature 
UPC1677B/P °C -65 to +200 
UPC1677C °C -55 to +150 










Notes: 

1. Operation in excess of any one of these parameters may result in 
permanent damage. 

2. Mounted on 5 cm x 5 cm x 1.6 mm glass epoxy circuit board at 
Tc = +85°C. 


TYPICAL PERFORMANCE CURVES 1: - 25°c) 


UPC1677B/P 
INSERTION GAIN vs. FREQUENCY 


Gain,Gs (dB) 





Frequency, f (MHz) 


UPC1677B/P 
INPUT RETURN LOSS vs. FREQUENCY 


Input Return Loss, (dB) 





100 500 1000 3000 
Frequency, f (MHz) 






EQUIVALENT CIRCUIT 
IN 
GND GND 
UPC1677B/P 
ISOLATION vs. FREQUENCY 
“ Veoc=#5V Ll] 
, ak ae 
as aa 
gs *!_ TT 
g"CTL 
a | Pt 
-20 
“Tf 
100 500 1000 3000 


Frequency, f (MHz) 


UPC1677B/P 
OUTPUT RETURN LOSS vs. FREQUENCY 


Output Return Loss, (dB) 





100 500 1000 3000 
Frequency, f (MHz) 
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Vcc 
OUT 


TYPICAL PERFORMANCE CURVES (ta = 25°c) 


UPC1677C 
ISOLATION vs. FREQUENCY 





Isolation, (dB) 
So 









WL 

-20 
- HTT Th 
« Tt 
10 50 100 500 1000 3000 


Frequency, f (MHz) 


UPC1677C 
OUTPUT RETURN LOSS vs. FREQUENCY 





< 
8 
a 
a) 
< 
aa 
[| 
= A) 
— 
- 
| 
_ 
= — 1) 
[=] 
— 
= 





ey UUM Ti 
¢ oo LIU TU tC 
ee A 
eT 
eS: 6 ee 
e LLU TU 
ee LT 
a 
10 50 100 500 1000 3000 
Frequency, f (MHz) 
UPC1677C 
OUTPUT POWER vs. FREQUENCY 
i Voc = 5V 
PIN = +3 dBm 
& 
= +20 
3 
a. 
a +10 
= | 
2 
6 





Frequency, f (MHz) 


Input Return Loss, (dB) 


Output Power, Pout (dBm) 


Noise Figure, NF (dB) 


UPC1677B, UPC1677C, UPC1677P 


UPC1677C 
INPUT RETURN LOSS vs. FREQUENCY 


veomsv TT LTT 















! 
| ed eee a eee 
as ee 
aa ee eee ee 
— EE ee 


10 50 100 
Frequency, f (MHz) 


UPC1677C 
OUTPUT POWER vs. INPUT POWER 


+30 


+20 


+10 





Input Power, PIN (dBm) 


UPC1677C 
NOISE FIGURE vs. FREQUENCY 


Vcc = 5.5V 
cammees VCC = 45V 





500 1000 2000 


10 50 100 
Frequency, f (MHz) 


UPC1677B, UPC1677C, UPC1677P 


TYPICAL PERFORMANCE CURVES (1a - 25°c) 


UPC1677C 
THIRD ORDER INTERMODULATION 
DISTORTION vs. OUTPUT POWER 
PER CARRIER 


Vec =5.5V 
-10 ammmuuumes «=VYCC = 5.0 V 
sammens VCC = 45V 





Third Order intermodulation Distortion, IMs (dBc) 
3 


5 0 +5 +10 +15 
Output Power Per Carrier, Pout (dBm) 


TEST CIRCUIT 





UPC1677B UPC1677C 





UPC1677B, UPC1677C, UPC1677P 
OUTLINE DIMENSIONS (Units in mm) | 


UPC1677B 
UPC1677P (CHIP) PACKAGE OUTLINE B08 





1.2740.1 1.2740.1 





LEAD | 4. [ 1.7MAX 
CONNECTIONS 














Reference 1. Input 5. Output 0.2 +0.05 
point 2. GND 6. GND ee 

3. GND 7. Vcc 

4. GND 8. GND 
CHIP FEATURES 
¢ Die Size: 0.83 mm x 0.83 mm 
¢ Thickness: 160 pm 
¢ Ti/Pt/Au Metallization UPC1677C 
¢ Bonding pads 100ym x 100 pm PACKAGE OUTLINE C08 

8 7 6 § 
BONDING INFORMATION 
BONDING PAD (ym) 
PAD NO. Y AXIS | CONNECTION 10.16 MAX 

[ae a A a 09MIN 
aa Oe oe ee a Ai 
Le ad Oe ee ON 5.08 MAX 
oe a i: 
a ee 
| 7 | eso | 450 | GND ee AESHIONS 
a ee ee Input 


Note: 
All dimensions are typical unless otherwise specified. 
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NEC UPC1678B 


1.9 GHz MEDIUM POWER 
UPC1678G 
BROADBAND SILICON MMIC AMPLIFIER UPC1678P 











FEATURES 


¢ HIGH OUTPUT POWER: +18 dBm 


¢ EXCELLENT FREQUENCY RESPONSE: a 
1.9 GHz TYP at 3 dB Down 30 
20 


¢ HIGH POWER GAIN: 23 cB TYP at 0.5 GHz 
¢ SINGLE SUPPLY VOLTAGE: 5 V 


¢ AVAILABLE IN TAPE AND REEL (UPC1 678G) 


UPC1678G 
NOISE FIGURE vs. FREQUENCY 


pvecmsv TH TTT | 
a 
eB AAG 





Gain Gs (dB) 
[=] 


10 50 100 500 1000 3000 


DESCRIPTION Frequency, f (MHz) 


The UPC1678 is a silicon monolithic integrated circuit de- 
signed as a wide-band amplifier covering the HF to UHF 
bands. The device features high output power, 18 dBm TYP, 
high gain, 23 dB TYP and operates from a single 5 volt supply. 
The UPC1678 is available in two package styles: an 8 lead 
ceramic flat package (UPC1678B), an 8 pin mini flat 
(UPC1678G), and in chip form (UPC1678P). 


ELECTRICAL CHARACTERISTICS (1a = 25°c, vec = +5V 


PART NUMBER 
PACKAGE OUTLINE 


SYMBOLS ; PARAMETERS AND CONDITIONS 





: i = 





Circuit Current at No Input Signal 


| Gs ___| Small Signal Gain at f = 0.5 GHz 
fo | Upper Limit Operating Frequency at 

3 dB down below the Gain at 0.1 GHz 
Saturated Output Power at f = 0.5 GHz 
Noise Figure at f = 0.5 GHz 


Input Return Loss at f = 0.5 GHz 

Output Return Loss at f = 0.5 GHz 
Isolation at f = 0.5 GHz 

Thermal Resistance, Junction to Ambient 
Thermal Resistance, Junction to Case 


Gain Temperature Coefficient 


Notes: 
1. Mounted on a 5 cm x 5 cm x 1.6 mm glass epoxy PWB. 
2. Measured without heat sink. 


a ° 
wlalro 





ABSOLUTE MAXIMUM RATINGS! (ta - 25°c) 


SYMBOLS PARAMETERS |UNITS| RATINGS | 
Power Supply Voltage -0.5 to 6.0 


PT Total Power Dissipation 
UPC1678B/P 1.5 (Tc = +125°C) 
UPC1678G 3302 
Top 
°C -55 to +150 
°C -40 to +85 
TSTG 
°C -65 to +200 
°C -55 to +150 
Note 


Operating Temperature 
UPC1678B/P 
UPC1678G 
1. Operation in excess of any one of these parameters may result in 
permanent damage. 
2. Mounted on 5 cm x 5 cm x 1.6 mm glass epoxy PWB at 85°C. 










Storage Temperature 
UPC1678B/P 
UPC1678G 





TYPICAL PERFORMANCE CURVES 1: = 25°c) 


UPC1678B/P 
ISOLATION vs. FREQUENCY 


Isolation (dB) 





Frequency, f (MHz) 


UPC1678B/P 
OUTPUT RETURN LOSS vs. FREQUENCY 


Output Return Loss, (dB) 





Input Return Loss, (dB) 


Gain, Gs (dB) 


UPC1678B, UPC1678G, UPC1678P 
EQUIVALENT CIRCUIT 


GND 


Vcc 


GND 


UPC1678B/P 
INPUT RETURN LOSS vs. FREQUENCY 





Frequency, f (MHz) 


UPC1678B/P 
INSERTION GAIN vs. FREQUENCY 





1000 
Frequency, f (MHz) 


500 


UPC1678B, UPC1678G, UPC1678P 


TYPICAL PERFORMANCE CURVES (TA = 25°C unless otherwise noted) 


Isolation, (dB) 


Output Return Loss, (dB) 


Output Power, Pout (dBm) 


UPC1678G 
ISOLATION vs. FREQUENCY 


8 8 & 


= 
o °o 


6 8 8 


Frequency, f (MHz) 


UPC1678G 
OUTPUT RETURN LOSS vs. FREQUENCY 
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10 50 100 500 1000 3000 


Frequency, f (MHz) 


OUTPUT Gens te T eEOEEY 


Voc #5V 
PIN = 0 dBm 
et 


0 100 200 500 1000 2000 


+30 


+20 






Frequency, f (MHz) 





Output Power, Pout (dBm) Input Return Loss, (dB) 


Noise Figure, NF (dB) 





UPC1678G 
OUTPUT RETURN LOSS vs. FREQUENCY 





10 50 100 500 1000 3000 
Frequency, f (MHz) 


UPC1676G 
OUTPUT POWER vs. INPUT POWER 


weeme VCC #55 V 
am=uame VCC = 5.0 V 
eae Vcc = 45V 


Input Power, Pout (dBm) 


UPC1678G 
NOISE FIGURE vs. FREQUENCY 





Frequency, f (MHz) 


UPC1678B, UPC1678G, UPC1678P 
TYPICAL PERFORMANCE CURVES (11 = 25°C) | 


UPC1678G 
THIRD ORDER INTERMODULATION 
DISTORTION vs. OUTPUT POWER 
PER CARRIER 





3rd Order Intermodulation Distortion, IM3 (dBc) 


5 0 +5 +10 +15 
Output Power Per Carrier, Pout (dBm) 


TEST CIRCUIT 


UPC1678B 
15000 pF VCC 





UPC1678G 






i 


200 nH 


50 Q 


OUT 
15000 pF 


50 Q 


IN 
15000 pF 


Precautions: 1) These devices are ESD sensitive. Use proper 
precautionary measures when handling and installing 
these devices. 


UPC1678B, UPC1678G, UPC1678P 
TYPICAL SCATTERING PARAMETERS (ta - 25°c) 


UPC1678B 
Vcc =5V, icc = 49 mA 





FREQ $11 $21 $12 
(GHz) MAG ANG MAG ANG MAG ANG 
0.1 0.144 144 10.7 23 0.018 25 
0.2 0.122 138 12.9 & 0.018 10 
0.4 0.150 102 14.2 -47 0.020 25 
0.6 0.141 52 13.4 -83 0.030 22 
0.8 0.122 2 12.5 -112 0.036 8 
1.0 0.108 -51 11.9 -140 0.041 -7 
1.2 0.109 -103 11.5 -170 0.043 -19 
1.4 0.121 -154 11.0 160 0.043 -28 
1.6 0.140 161 10.1 128 0.043 -37 
1.8 0.150 120 8.8 96 0.044 -42 
2.0 0.139 88 7.3 66 0.046 -50 
UPC1678G 
Vcc = 5 V, icc = 49 mA 
FREQ $11 $21 $12 
(GHz) MAG ANG MAG ANG MAG ANG 
0.05 0.168 167 10.8 36 0.016 33 
0.10 0.121 154 12.5 9 0.019 13 
0.20 0.134 140 13.4 -18 0.018 -4 
0.40 0.206 96 14.1 -59 0.016 4 
0.60 0.250 54 13.6 -96 0.023 2 
0.80 0.258 19 12.7 -130 0.030 -16 
1.00 0.242 -12 12.1 -163 0.035 -31 
1.20 0.206 -43 11.6 164 0.040 -52 
1.40 0.165 -81 11.5 133 0.045 -70 
1.60 0.111 -135 11.0 97 0.045 -89 
1.80 0.071 143 9.8 58 0.047 -118 
2.00 0.188 101 8.7 26 0.044 -134 
2.20 0.220 60 7.2 8 0.038 -154 
2.40 0.252 35 5.9 -39 0.035 -174 
2.50 0.272 24 5.4 -55 0.035 176 
UPC1678P 
Vcc = 5 V, icc = 49 mA 
FREQ $11 __—« Sat $12 
(GHz) MAG ANG MAG ANG MAG ANG 
0.1 0.151 158 14.2 -12 0.025 20 
0.2 0.337 164 18.0 -18 0.011 27 
0.4 0.252 80 13.0 -52 0.027 27 
0.6 0.225 48 11.2 -67 0.032 28 
0.8 0.234 25 10.7 -82 0.039 29 
1.0 0.250 0 10.0 -97 0.043 26 
1.2 0.270 -24 9.7 -112 0.049 21 
1.4 0.296 -46 9.4 -130 0.055 15 
1.6 0.321 -68 9.0 -148 0.058 8 
1.8 0.349 -89 8.4 -166 0.060 0 
2.0 0.354 -111 7.6 174 0.057 8 
2.2 0.357 -130 6.6 157 0.055 -18 
2.4 0.348 -147 5.6 141 0.051 -24 
2.6 0.335 -163 48 127 0.043 -28 
2.8 0.315 -175 4.1 115 0.037 -28 
3.0 0.300 176 3.4 104 0.034 -26 
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UPC1678B, UPC1678G, UPC1678P 
OUTLINE DIMENSIONS (units in mm) 


UPC1678P (CHIP) UPC1678B 
(Units in pm) PACKAGE OUTLINE B08 


1.2720.1 1.2720.1 





LEAD 
CONNECTIONS 
115 830 115 1. Input 5. Output Lead Material: Cu, Fe, Cu 
2. GND 6. GND Lead Plating: Ni, Au 
3. GND 7. Vcc Package Material: Al2O3 
PAD CONNECTIONS 4. GND 8. GND 


1. Input 5. Output 
2. GND 6. GND 
3. GND 7. GND 
4. GND 8. Vcc 


UPC1678G 
PACKAGE OUTLINE G08 





7 6 § 
71OC 
=O 


Note: 
All dimensions are typical unless otherwise specified. 





ORDERING INFORMATION 








CONNECTIONS 

1. Input 5. Output 
2. GND 6. GND 

3. GND 7. GND. 
4. GND 8. Vcc 
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NEC UPC1684B 


HIGH SPEED LED DRIVER | joc eaap 





FEATURES BLOCK DIAGRAM 
» HIGH SPEED CURRENT SWITCHING: 
(~300 Mbit/s NRZ) 


e LARGE DRIVE CURRENT: 
(~150 mA adjustable) 


¢ ECL LEVEL INPUT 
¢ HERMETIC SEALED PACKAGE 





DESCRIPTION 


The UPC 1684B is a high speed LED driver designed for use IVA GND NC 
in optical data link. The UPC 1684B is ideal for fiber optic LANs. 


ELECTRICAL CHARACTERISTICS (ta = 25°¢, Ver =-5.2 V) 


PART NUMBER UPC1684B/P 
PACKAGE OUTLINE BFO8, CHIP 










femmes | _Panawerene ano conomone owe | ww [wax 
ree Sapp ounent ats 
| __0 _| LEDdrive current, adjustable with resistor,seeTableA | mA | = 50 —s|_ Ss t00,—/“§_s—ss | S150 
vr | Threshold Votage(eandard ECL iputiovels 10% 90%] Vv |__| ae 
| ta__| RisoTime(1o%to9o%mnsee (TTC C(“(i‘isdrEC ($ tOT 
= | Faltime (10% 90%) nese SSCs Ste 

ie ieee ee ee 
vet | input ve votage (STD EGL)Nigh SSS ee i 
vie. | iputevevotage STDECL) tow ———~—S«dT sv «dt tos SSC~*dSCSCi 





CAUTION: This device is susceptible to damage from high static voltages or strong electric fields. 
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UPC1684B, UPC1684P 





ABSOLUTE MAXIMUM RATINGS! (ta = 25°c) 
(S| PARAMETERS | UMTS 
[vee | Supply Votage «itv 
vn | ipurvotuge |v 
| wt 
=< 











VEE 
VIN : 
Tor “ 
Note: 


1. Operation in excess of any one of these parameters may result in 
permanent damage. 
2. TCASE = +125°C. 


-0.5 to -7.0 


-65 to +200 


RECOMMENDED 
OPERATING CONDITIONS 


SYMBOLS| PARAMETERS | UNITS | _ RATINGS _ 
Supply Voltage -4.68 to -5.72 
Spin Tonpare| [a 


Note: 
1. For -55 to +125°C operating range devices please contact CEL. 











LED DRIVE CURRENT TABLE A 


| Rivaiay | 300 | 50 | 
| Typ.t(may | 120 [| ao 


TYPICAL PERFORMANCE CURVES (TA = 25°C unless otherwise noted) 


Measured in test circuit. 


OUTPUT WAVE - 125 MBIT / SEC NRZ 
1010 PATTERN 





|” 


HORIZONTAL: 2 ns/DIV 


a 100 


= 
= 
baad 
= 
El 
_ 
— 


10.0 ns 


OUTPUT WAVE - 300 MBIT/SEC NRZ 
1010 PATTERN 


a 
i 
me 
oe ee 
a 
ae 
ay, 
<4 ale 





HORIZONTAL: 1ns/DIV 





UPC1684B, UPC1684P 


TYPICAL PERFORMANCE CURVES (Ta = 25°C unless otherwise noted) 


Measured in test circuit. 


OUTPUT WAVE - 400 MBIT/SEC 
1010 PATTERN 


HORIZONTAL: 0.8 ns/DIV 





-23.780 ns -3.780 ns 16.220 ns 


OUTPUT WAVE - 300 MBIT/SEC NRZ 
215 - PRBS 


HORIZONTAL: 1.5 ns/DIV 





-12.180 ns -4,.680 ns 2.820 ns 


UPC1684B, UPC1684P 
TYPICAL PERFORMANCE CURVES (TA = 25°C unless otherwise noted) 


Measured in test circuit. 


OUTPUT WAVE - 400 MBIT/SEC NRZ 
215-1 PRBS 





TEST CIRCUIT SCHEMATIC 


INPUT (05 
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UPC1684B, UPC1684P 
EQUIVALENT CIRCUIT FOR UPC1684B,P 





LED LED IVA IVA 






= @ Gp Gf ae 


fit aE: al 
LF i Hal © 


O For UPC1684B Lead Connections 










VeE (8) 





VEE 





[__] For uPct16e4P Bonding Pad Connections 


PIN CONFIGURATION 
aaa 
fi 8 i ne 
- IN 
ee rar 
5: GND 
| 6 6: NC 
7: 
a Ss 8: VEE 
ana 
PIN DESCRIPTIONS 


DESCRIPTIONS 


Generates threshold voltage (-1.3 V). Connecting this pin to pin 2 (IN) directly, this device will 

operate in single input mode. 
IN and IN need complimentary inputs at ECL level. If IN is low state 
and IN is high state, the LED pin goes to low, causing current to go through 
the connected LED, and vice versa. 
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OUTLINE DIMENSIONS (units in mm) 


UPC1684P (CHIP) 
(Units in pm) 


|~«—__—______—- 1.19 mm ntl 





CHIP FEATURES 

¢ Die Thickness: 170 + 30 pm 

¢ Bonding Pad Size: 100 pm x 100 pm 
¢ Pad Metallization: Ti-Pt-Au 


BONDING INFORMATION 


BONDING PAD 
PAD NO. CONNECTION 





a 
a ae en 
|. 
ey 
ee 
| 6 {| GND 
| 8 | LED 
ia ako 





RECOMMENDED CHIP ASSEMBLY CONDITIONS 


UPC1684B, UPC1684P 


UPC1684B 
PACKAGE OUTLINE BF08 


7.040.5 
1.27 1.27 1.27 





Note: All dimensions are typical unless otherwise specified. 





DIE ATTACHMENT 

Atmosphere: N2 gas 

Temperature: 320 + 5°C 

Preform Material: AuSn:0.5 x 0.5 x 0.05 (mm), 1 piece (Hard 


solder such as AuSi or AuGe which has higher 
melting point than AuSn should not be used. 
CuW, Cu, KOVAR (Other material should not 
be used.) 

Epoxy Die Attach is not recommended. 


Base Material: 


BONDING 

Machine: Thermo-compression bonding. 
Ultrasonic bonding is not recommended. 

Wire: 30 mm diameter Au wire 

Temperature: 260 + 5°C 

Stage Force: 31439 

Atmosphere: N2 gas 
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900 MHz MIXER, 


OSCILLATOR SILICON MMIC | ©) 01685G 





FEATURES CONVERSION GAIN vs. FREQUENCY 
WIDE-BAND OPERATION: DC to 890 MHz 





Conditions; Vcc = 5 V 


« SMALL PACKAGE a6 “IF = 50 MHz 
RF Input Terminal: tuned 


DOUBLE BALANCED MIXER: 
Low Distortion 
Low Oscillator Radiation 


¢ BALANCED AMPLIFIER FOR VOLTAGE 
CONTROLLED OSCILLATORS: 
Up to UHF Frequency 


DESCRIPTION 


The UPC1685 is a silicon monolithic integrated circuit de- 6 
signed as a wide-band mixer/oscillator suitable for TV/VTR 

tuners up to 890 MHz. Device features include, 11 dB gain 

from 55 to 890 MHz and an output power of -2 dBm at the 

saturation point. The device is available in: an 8 pin mini-flat 

package. The UPC1685G output impedance is the collector 

of one side of abalanced amplifier pair and operates best into 

a high impedance load. See internal schematic for details. 


Conversion Gain, CG (dB) 





Frequency (RF Input), f (MHz) 


ELECTRICAL CHARACTERISTICS (ta - 25°c) 






TEST 
CIRCUIT 





Greult Gurent no input gna a ae ene 


Conversion Gain (RF Input Terminal is not tuned) at 

IF = 50 MHz, RF = 55 to 890 MHz 

Conversion Gain (RF Input Terminal is not tuned) at 

IF =50MHz,RF= 55 MHz 
RF = 200 MHz 
RF = 500 MHz 
RF = 890 MHz 
















Noise Figure at IF = 50 MHz, 
RF = 55 to 470 MHz 
RF = 470 to 890 MHz 


CM Cross modulation’ at IF = 50 MHz, 75 Q Open Terminal, 
RF = 55 to 470 MHz 
RF = 470 to 890 MHz 


Oscillator Frequency Stability at Vcc + 10% 
OSC f = 100 to 520 MHz 
OSC f = 520 to 940 MHz 


Vosc Vcc at OSC Stop 
OSC f = 100 to 520 MHz 
OSC f = 520 to 940 MHz 
VSWR IF Output Power 


* Undesired = Desired + 12 MHz, 30% 100 kHz AM S/I Ratio = 46 
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SYMBOLS PARAMETERS =| UNITS | RATINGS | 
Supply Voltage ve eo 
PT Total Power Dissipation 
UPC 1685G 2802 
Top Operating Temperature 
UPC 1685G -20 to +75 


°C 
TsTG Storage Temperature 
UPC1685G °C -65 to +150 
Note: 


1. Operation in excess of any one of these parameters may result in 
permanent damage. 
2. TA = 75°C mounted on 50 x 50 x 1.6 (mm) PWB (glass-epoxy). 





ELECTRICAL CURVES (ta =25°c) 
PACKAGE OUTLINE Gos CIRCUIT 


Small Signal Gain of IF amplifier at f = 50 MHz 


Noise Figure of IF amplifier at f = 50 MHz a ee 


1% Cross Modulation (30% 100 kHz AM S/I Ratio = 46 dB) 
Desired = 50 MHz 
Undesired = 62 MHz 














OUTLINE DIMENSIONS (Units in mm) ORDERING INFORMATION 
| UPC1685G PART NUMBER QUANTITY 
PACKAGE OUTLINE G08 
8 7 6 5 
om 2 == 








PIN CONNECTION 

1. OSC-Base (Bypass) 5. IF OUT 

2. OSC-Base (Feedback) 6. GND 

3. OSC-Collector (Coupling) 7. RF IN2 (Bypass) 
4. Vcc 8. RF IN1 

Note: 


All dimensions are typical unless otherwise specified. 
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TYPICAL PERFORMANCE CURVES (1a = 25°c) 


CIRCUIT CURRENT vs. 
SUPPLY VOLTAGE OUTPUT POWER vs. INPUT POWER 


Circuit Current, Icc (mA) 
8 
Output Power (IF), Pout (dBm) 













0 1 2 3 4 5 6 
Supply Voltage, Vcc (V) Input Power (RF), Pin (dBm) 
Each Tone 
1% CROSS MODULATION OSC-FREQUENCY STABILITY 
vs. FREQUENCY vs. FREQUENCY 
100 +300 
SRRRREGe 
co 
= 
: e fili{{. 
os g aes 
2 _ 
i z BENS oa 
| «tiene HWA 
IF = 50 MHz Yn 
Undesired Signal; 
2 ” a Deaked Signal + 12 MHz 3 
oO 100 kHz 30% AM O Lee 
.0 SIC Ratio + 46 6B 
— Measured 75 ohm open terminal 
70 -300 
400 500 1000 1100 400 500 1000 1100 
Frequency (RF Input), f (MHz) Frequency (OSC), f (GHz) 
EQUIVALENT CIRCUIT 
CONVERSION GAIN AND NOISE FIGURE 
| vs. FREQUENCY (FEEDeACK) D® wvracsy 
16 20 EES GEE ERE! osc 


Conditions; Vcc = 5 V 
IF = 50 MHz 
RF Input Terminal: not tuned 


a i aan ee 

d 
ttt |i = 
=} Le | | 
Aaa 


LOCAL OSCILLATOR 


_ 
~ 
—_ 
144] 


" be 4) VCC 
1E i mi 
: al ils 
are eee | i EF | | 


a 
Frequency (RF Input), f (MHz) GND oH = 
VOLTAGE REGULATOR 


(3) IF OUT 


Noise Figure, NF (dB) 





r= 
Conversion Gain, CG (dB) 
r=) 





4 fv) ad 4 4 
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TEST CIRCUITS 
OSC Input 
Vec © 
RF Input 
1000 pF 
IF Output 
Figure 2 
BT (0.5 to 29 V) 






100 MHz $0.4 $3.2 12T 
250 MHz $0.4 43.2 7T 
520MHz $0.4 $2.8 2T 
550MHz $0.4 $3.0 2T 





IF Output 


Figure 3 


47 KQ 
BT (0.5 to 29 V) 
ZO = 200 ohms 2= 20 mm 





47Q 150nH 





0.5 pF 


yo) sviey 1 


g 
or E , RF Input 
1000 pF 1000 pF 


IF Output 
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UPC1685G 
TEST CIRCUITS 










47 KQ 
a7 BT (0.5 to 29V) 
SV164 1 


1000 PF ogo 100 MHz 90.4 932 12T 
1SV191 250 MHz $0.4 $32 7T 
520 MHz $04 $28  2T 
550 MHz 90.4 $3.0 2T 


FE ness MHz RF 500 MHz RF 200 MHz 
10pF C1 8pF C1 2pF C14 pF 

L1 $0.3 $3.5 24T L1 $0.4 63.5 2T L1 40.4 43.2 3T 
L2 90.3 $3.5 32T L2 $0.5 63.5 2T L2 90.4 62.8 7T 


20 pF 1000 pF 


RF Input 
C1 L2 
ty . 





1000 pF 


IF Output 










Figure 5 
BT (0.5 to 29V) 
47Q 1§0nH 
vcc © 
Zo= 2000 &£=25mm 
RF Input 
1000 pF 
P $0.463.0 1T 
IF Output 
Figure 6* 
47KQ 
BT (0.5 to 29 V) 


0.5 93.5 2T 
1000 pF sisal 
IF Output RF Input 
1000 p 
00.4 63.5 2T 


* This test circuit is used to match the device from 500 to 890 MHz. 500 MHz matching is shown. 
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TEST CIRCUITS 


Figure 7 


IF Input 
1000 pF 





IF Output 


APPLICATION BLOCK DIAGRAM FOR T.V. TUNER 


UPC1687 /“U-OS 2 
G2 


raw 
Ha 
UHF S Input 





VHF RF Input 


os 
oe 
(xe) 
b 
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APPLICATION CIRCUIT FOR T.V. TUNER 


UHF OSC ainda ogee 


mont TH, [48 
—- 





UHF Input 


{n> 


RF Amp B.P.F. 


\/ 
UVcc © | 
Tu © 
——— VHF = 
Vvcc © Ne OSC 
Resonator 
voc © 
(MB) &S “7 
| a a a T 
1 
UPC1686 
\/ 
sw OC TT a 


es h ‘ 
Oh coat semecoen: quell _ 
B.PF. RFAmp  BP-F. | Pile eee 


» 


IF L.P.F 





NEC 


900 MHz SILICON 


MMIC DOWN CONVERTER | UPC1686G 








FEATURES 


¢ WIDE-BAND OPERATION: DC to 890 MHz 
¢ SMALL PACKAGE 
e DOUBLE BALANCED MIXER: 
Low Distortion 
Low Oscillator Radiation 
« BALANCED AMPLIFIER FOR VOLTAGE 
CONTROLLED OSCILLATORS: 
Up to UHF Frequency 


¢ SINGLE ENDED PUSH-PULL IF AMPLIFIER: 
Constant Resistive Impedance 


- SWITCHABLE AS MIXER OR IF AMP 
DESCRIPTION 


The UPC1686 is a silicon monolithic integrated circuit de- 
signed as a wide-band mixer/oscillator/IF amp suitable for 
VHF tuners. Device features include: 20 dB gain from 55 to 
890 MHz and an output power of +10 dBm at saturation. The 
device is available in an 8 pin mini-flat package. The nominal 
output impedance of the UPC1686G is 75 ohms. 


CONVERSION GAIN vs. FREQUENCY 


8 


Vec=5V 
IF = 50 MHz 
RF Input Terminal; tuned 


Conversion Gain, CG (dB) 
on a 





g 
8 
8 
8 


Frequency (RF Input), f (MHz) 


ELECTRICAL CHARACTERISTICS (ta = 28°c, vec =5 v) 





PART NUMBER UPC1686G 
PACKAGE OUTLINE 
SYMBOLS PARAMETERS AND CONDITIONS 
Circuit Current, no input signal 


Conversion Gain (RF Input Terminal is not tuned) at 
IF = 50 MHz, RF = 55 to 890 MHz 


Conversion Gain (RF Input Terminal is not tuned) at 
IF = 50 MHz, RF = 55 MHz 

RF = 200 MHz 
RF = 500 MHz 
RF = 890 MHz 


Noise Figure at IF = 50 MHz, 
RF = 55 to 470 MHz 
RF = 470 to 890 MHz 


dB 
dB 
dB 
dB 
dB 
dB 
CM 1% Cross modulation* at IF = 50 MHz, 75 Q Open Terminal, 
dBy 
B 
V 
V 


2 
= 


TEST 
CIRCUIT 


CG! 
CG2 





RF = 55 to 470 MHz 
RF = 470 to 890 MHz dB 


Output Power (Saturation Point) 


Oscillator Frequency Stability at Vcc + 10% 
OSC f = 100 to 520 MHz 
OSC f = 520 to 940 MHz 


Vosc Vcc at OSC Stop 
OSC f = 100 to 520 MHz 
OSC f = 520 to 940 MHz 


IF Output Power 


* Undesired = Desired + 12 MHz, 30% 100 kHz AM S/I Ratio = 46 


+10 





PSAT 






VSWR 
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ABSOLUTE MAXIMUM RATINGS! (ta = 25°c) 


SYMBOLS PARAMETERS | UNITS | RATINGS — 
vee | Supply Votage i 8 ae Se 


PT Total Power Dissipation 
UPC1686G 2802 
Top Operating Temperature 
UPC1686G °C -20 to +75 
TSTG Storage Temperature 
UPC1686G 


Note: 

1. Operation in excess of any one of these parameters may result in 
permanent damage. | 

2 Mounted on 50 x 50 x 1.6 (mm) PWB (glass-epoxy). 










ELECTRICAL CURVES (1 = 25°) 


PART NUMBER UPC1686G 
PACKAGE OUTLINE G 


ee 
od 
a 














TEST 
CIRCUIT 


| Gs | Small Signal Gain of IF amplifier at f = 50 MHz 
| NF Noise Figure of IF amplifier at f = 50 MHz 


| a | 
|B | 05 
CM 1% Cross Modulation of IF amplifier 
(30% 100 kHz AM S/I Ratio = 46 dB) 
Desired = 50 MHz 
Undesired = 62 MHz 






TYPICAL PERFORMANCE CURVES (1: = 25°c) 


OUTPUT POWER & 
CIRCUIT CURRENT vs. INTERMODULATION DISTORTION 


SUPPLY VOLTAGE vs. INPUT POWER 


Circuit Current, ICC (mA) 
8 
Output Power (IF), Pout (dBm) 





1 2 3 4 5 6 


Supply Voltage, Vcc (V) Input Power (RF), Pin (dBm) 
Each Tone 
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TYPICAL PERFORMANCE CURVES (1a = 25°c) 


1% CROSS MODULATION OSC-FREQUENCY STABILITY 
vs. FREQUENCY vs. FREQUENCY 















Conditions; Voc = 5V 
IF = 50 MHz 

Undesired Signal; 
Desired Signal + 12 MHz 
100 kHz 30% AM 
S/C Ratio = 46 dB 

Measured 75 ohm open terminal 


70 


1% Cross Modulation, CM (dB) 
OSC Stability, f (kHz) 





Frequency (RF Input), f (MHz) Frequency (OSC), f (MHz) 


CONVERSION GAIN AND NOISE FIGURE 
vs. FREQUENCY 


Noise Figure, NF (dB) 





Conversion Gain, CG (dB) 


Conditions; Vcc = § V 
IF = 50 MHz 
RF Input Terminal: not tuned 





Frequency (RF Input), f (MHz) 





EQUIVALENT CIRCUIT 
watts 09 wet 


[ 
| | 
_ iMtcs sail ai | 
RF “| nf ea 

; 


17 


VOLTAGE REGULATOR 





LOCAL OSCILLATOR | 





i 
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TEST CIRCUITS 


Figure 1 


47Q = 150nH OSC Input 













1000 pF 
IF Output RF Input 
1000 pF 
Figure 2 
47 KQ 
T BT (0. to 29 V) 
OSC 100MHz 60.4 63.2 12T 
250 MHz 90.4 63.2 7T 
520 MHz 90.4 628 2T 
550 MHz 40.4 93.0 2T 
RF Input 
Figure 3 
BT (0. to 29V) 


1000 pF 


IF Output e+ 
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TEST CIRCUITS 


47 KQ 


BT (0.5 to 29V) 









100 MHz 90.4 93.2 12T 
OSC 250 MHz 90.4 63.2 7T 
520 MHz 90.4 628 2T 
550 MHz 90.4 $3.0 2T 


RF 55 MHz RF 200 MHz RF 500 MHz 
C1 8pF C1 4pF C12pF 
L1 90.3 $3.5 24T Li 90.4 43.2 3T L1 $0.4 43.5 2T 
L2 90.3 43.5 32T L2 $0.4 44.0 7T L2 60.5 43.5 2T 


1000 pF 


Figure 5 
47 KQ 





IF Output RF Input 


Figure 6* 
47 KQ 


60.5 63.5 2T 
1000 pF 


RF Input 
IF Output 
. | 10 pF 1000 ¢ 
90.4 93.5 2T 


* This test circuit is used to match the device from 500 to 890 MHz. 500 MHz matching is shown. 
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TEST CIRCUITS 
Figure 7 
vcc O-= 
1000 pF 





IF Output IF Input 





ee ne 330 pF eee 


APPLICATION BLOCK DIAGRAM FOR T.V. TUNER 


UPC1687 U €-2 


C2 
UPC1685 





C RH EHO 


UHF RF Input 


RH HHO | 


VHF RF Input 


5-110 


UPC1686G 





APPLICATION CIRCUIT FOR T.V. TUNER 


UHF OSC Resonator 


UHF Input 


en 


B.P.F. RF Amp _ B.P-F. 





Vcc @ 
(MB) F—-E 4 
if in a ee we - 
UPC1686 
Y, 
sw OC i a 5 eel 


VHF Input uy 
en aan eee 
e b. Biceet aseseens euees 
B.P.F. RF Amp __ B.P.F. af T ° 
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APPLICATION CIRCUIT FOR T.V. TUNER 


UHF OSC Resonator 
Se al 
[+ 


a 
1 
a 





UPC 1685 
| a a a 
nt ie l 1s 
B.P.F. RFAmp  B.P.F i UIF B.P.F. 
rT HE 
\/ 
UVee © 
Tu 0 


——— VHF ra 
VVcec © y A OSC 
Resonator 


VHF Input | t }— 


{n> a 
B.P.F. RFAmp B-P-F. 


IF L.P.F. 
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APPLICATION CIRCUIT FOR T.V. TUNER 


UHF OSC Resonator 


UHF Input 


en 


B.P.F. RFAmp BP-F. 





— 1 
VVcc © i | ; oe a 
Resonator 
ig a | g a 
UPC1686 
SW \/ 
VHF Input i) 


ee ed 
© > Tl | Rccecssorgie savant — 
B.P.F. RFAmp_ B.P.F. apt T g 
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OUTLINE DIMENSIONS (Units in mm) 
ORDERING INFORMATION 
UPC1686G 
a aa 


6 § 


7 
— 
= 





dl 
1 2 3 4 
5.70 MAX 65203 
+0.10 44 
1.49 O48 -~0.05 | 1.1 


Pacina el ies 


0.140.1 ne a 
+0. 
0.40 5 05 


PIN CONNECTION 
OSC-Base (Bypass) 
OSC-Base (Feedback) 
OSC-Collector (Coupling)* 


RF IN2 (Bypass) 
RF IN1 


POLS ONS 
7 
oO 
Cc 
+ 







* 
mi 
i 
a 
5 





4 to 5 V (High Impedance) 
[ramp [Floating 


Note: 
All dimensions are typical unless otherwise specified. 
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NEC 


900 MHz SILICON 


MMIC DOWN CONVERTER | UPC1687G 








FEATURES 


¢ WIDE-BAND OPERATION: DC to 890 MHz 
« SMALL PACKAGE 
« DOUBLE BALANCED MIXER: 
Low Distortion 
Low Oscillator Radiation 
¢ BALANCED AMPLIFIER FOR VOLTAGE 
CONTROLLED OSCILLATORS: 
Up to UHF Frequency 
¢ SINGLE ENDED PUSH-PULL IF AMPLIFIER: 
Constant Resistive Impedance 
¢ SWITCHABLE AS MIXER OR IF AMP 


DESCRIPTION 


ath Aelia 
The UPC1687 is a silicon monolithic integrated circuit de- 

signed as a wide-band mixer/oscillator/IF amp suitable for Frequency (RF Input), f (MHz) 
UHF TV tuners. Device features include: 25 dB gain from 55 

to 890 MHz and an output power of +10 dBm atthe saturation 

point. The device is available in an 8 pin mini-flat package. 

The nominal output impedance of the UPC1687G is 75 

ohms. 


CONVERSION GAIN vs. FREQUENCY 


Conversion Gain, CG (dB) 
an 





ELECTRICAL CHARACTERISTICS (ta = 25°c) 


PART NUMBER UPC1687G 

PACKAGE OUTLINE TEST 

SYMBOLS PARAMETERS AND CONDITIONS UNITS CIRCUIT 
Circuit Current, no input signal 


Conversion Gain (RF Input Terminal is not tuned) at 
IF = 50 MHz, RF = 55 to 890 MHz 


Conversion Gain (RF Input Terminal is not tuned) at 
IF = 50 MHz, RF = 55 MHz 
RF = 200 MHz 
RF = 500 MHz 
RF = 890 MHz 






CG! 
CG2 









Noise Figure at IF = 50 MHz, 
RF = 55 to 470 MHz 
RF = 470 to 890 MHz 


CM 1% Cross modulation’ at IF = 50 MHz, 75 2 Open Terminal, 
RF = 55 to 470 MHz 
RF = 470 to 890 MHz 


Output Power (Saturation Point) 


Oscillator Frequency Stability at Vcc + 10% 
OSC f = 100 to 520 MHz 
OSC f = 520 to 940 MHz 


Vosc Vcc at OSC Stop 
OSC f = 100 to 520 MHz 
OSC f = 520 to 940 MHz 


IF Output Power 


* Undesired = Desired + 12 MHz, 30% 100 kHz AM S/I Ratio = 46 dB 





PSAT 


VSWR 
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ABSOLUTE MAXIMUM RATINGS! (ta = 25°c) 


SYMBOLS PARAMETERS | UNITS | RATINGS | 
Supply Vohage cv ft. 


PT Total Power Dissipation 
UPC1686G 
fo 







Operating Temperature 
UPC1686G °C -20 to +75 
TSTG Storage Temperature 
UPC 1686G °C -65 to +150 
Note: 
1. Operation in excess of any one of these parameters may result in 
permanent damage. 


2. TA = 75°C mounted on 50 x 50 x 1.6 (mm) PWB (glass-epoxy). 


ELECTRICAL CURVES (1a - 25°c) 


PART NUMBER UPC1687G 
PACKAGE OUTLINE Gos TEST 
SYMBOLS PARAMETERS AND CONDITIONS UNITS _ CIRCUIT 
| Gs | Small Signal Gain of IF amplifier at f = 50 MHz | dB 
| dB 


Noise Figure of IF amplifier at f = 50 MHz 
- 
























1% Cross Modulation of IF amplifier 
(30% 100 kHz AM S/I Ratio = 46 dB) 
Desired = 50 MHz 

Undesired = 62 MHz 





TYPICAL PERFORMANCE CURVES (ta - 25°c) 


OUTPUT POWER AND 
CIRCUIT CURRENT vs. INTERMODULATION DISTORTION 
SUPPLY VOLTAGE vs. INPUT POWER 


Circuit Current, Icc (mA) 
8 
Output Power (IF), Pout (dBm) 





Supply Voltage, Vcc (V) Input tend (RF), Pin (dBm) 
ach Tone 
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TYPICAL PERFORMANCE CURVES (ta = 25°c) 





1% CROSS MODULATION OSC-FREQUENCY STABILITY 
vs. FREQUENCY vs. FREQUENCY 
100 
ao 
ZS 90 
=> ~~ 
o = 
S c3 
80 Pa 
& S 
= — 
3 70 Conditions; Vcc = 5 V 3 
IF = 50 MHz 7) 
g Undesired Signal; 3) 
9 Desired Signal + 12 MHz rm) 
So 100 kHz 30% AM O 
3 S/C Ratio = 46 dB 





0 500 1000 1200 
Frequency (RF Input), f (MHz) Frequency (OSC), f (MHz) 


CONVERSION GAIN AND NOISE FIGURE 
vs. FREQUENCY 








25 
14 oO 
ao = 
A?) 
wi2f 6% 
= ae 
S10 © 15 
> c 
L. 2 
@ ” 
8 ® 10 
f | § 
6 LCs Conditions; Voc = 5 V 
IF = 50 MHz 
RF Input Terminal: not tuned 
Frequency (RF Input), f (MHz) 
EQUIVALENT CIRCUIT 
OSCBASE @ @ OSC BASE 
Geen) (BYPASS) 
ESS GR GES Ge) ee eee 5 osc 
COLL 
| FRR 
a — 
Fat ta 
salle URE as f 
LOCAL OSCILLATOR 
eee eee oe 
vec 


5 
] 
1 
7 
q 


Hal 


HL h 


VOLTAGE REGULATOR 
ee CS  E | oan GEE ine 


S) IF OUT 
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TEST CIRCUITS 


Figure 1 


OSC Input 





1000 pF 


IF Output RF Input 
1000 pF 














Figure 2 
ie BT (0. to 29 V 
. to 
47 KQ3 soy T | ( ) 
1000 pFex osc 
47 Ko'SV19 100 MHz $0.4 $3.2 12T 
250 MHz 40.4 $3.2 7T 
vec © Ee 520 MHz $0.4 62.8 2T 
550 MHz 40.4 63.0 2T 


Figure 3 


47 KQ 


BT (0. to 29V 
Zo = 200 ohms £= 20 mm] ( 


IF Output 
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TEST CIRCUITS 


Figure 4 


BT (0.5 to 29V) 


100 MHz 60.4 $3.2 12T 
250 MHz 40.4 $3.2 77 
520 MHz $0.4 $28 2T 
550 MHz $0.4 $3.0 2T 


RF 55 MHz RF 200 MHz RF 500 MHz 
C1 8pF C1 4pF C1 2 pF 
L1 $0.3 $3.5 24T L1 $0.4 63.2 3T L1 90.4 $3.5 2T 
L2 $0.3 $3.5 32T L2 $0.4 64.0 7T L2 $0.5 $3.5 2T 






Vcc 





1000 pF 
IF Output RF Input 
1000 pF U1 
Figure 5 
BT (0.5 to 29V) 
RF Input 
Figure 6* 
47 KQ 
BT (0.5 to 29 V) 






Zo= 200 2 =20mm 


a 





10 pF 1SV164 0.5 pF 







90.5 $3.5 2T 


IF Output RF Input 
10 pF 1000 pF 
90.4 43.5 2T 


* This test circuit is used to match the device from 500 to 890 MHz. 500 MHz matching is shown. 
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TEST CIRCUITS 


Figure 7 


VCC Qn 






IF Output : 


re de 


APPLICATION BLOCK DIAGRAM FOR T.V. TUNER 






UPC1687 
B.P.F. ee SSF] 2 
LLY O-O 


RF Amp Oe 


VHF RF Input 
UPC1686 


(0) IF Output 
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APPLICATION CIRCUIT FOR T.V. TUNER 


wslbhSacll dpsed 

oe a 
i 

UHE Input | | | 

6 ». nr rr 


B.P.F. RFAmp _— B.P.F. 


UVcc © 
Tu CS 


RON VHF rs 
Resonator 


Lt ¢ 
T al a fe Bg : 
UPC1686 
\/ 
sw 0 i 8 5 eo 
VHF Input 


i 
ee 
e oo Lisencar eceeconoas achat 
B.P.F. RF Amp B-P.F. ant T 3 





shy 34 
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OUTLINE DIMENSIONS (Units in mm) 


UPC1687G 
PACKAGE OUTLINE G08 





PIN CONNECTION 
OSC-Base (Bypass) 
OSC-Base (Feedback) 
OSC-Collector (Coupling)* 


RF IN2 (Bypass) 
RF IN1 


OPERATE 
Mer | 4105 gh poder 
Fane 


Note: 
All dimensions are typical unless otherwise specified. 


St SON NS 
7 
oO 
Cc 
4 


* 
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ORDERING INFORMATION 


PART NUMBER | QUANTITY 
UPC1687G-E1 2500/REEL 





N EC 1.0 GHz BANDWIDTH 


SILICON MMIC AMPLIFIER | >" 7'88G 








FEATURES | NOISE FIGURE AND POWER GAIN 
vs. FREQUENCY 


SO ' GE 


20 anne GED ome ws we 8 8 ae enw mk \ 





¢ FLAT GAIN: AGp = +1 dB TYP from 0.1 to 0.7 GHz - 
¢ 1 GHz FREQUENCY RESPONSE AT 3 dB DOWN 
¢ 21 dB POWER GAIN AT 0.5 GHz 

e SINGLE 5 VOLT SUPPLY 

¢ NO EXTERNAL BIAS COMPONENTS REQUIRED 
¢ LOW COST PACKAGE 

e 50 QO GAIN BLOCK 

¢ AVAILABLE IN TAPE AND REEL 


12 


Noise Figure, NF (dB) 
Gain, Gs (dB) 





10 50 100 500 1000 2000 
Frequency, f (MHz) 


DESCRIPTION 


The UPC1688G is a silicon monolithic integrated circuit 
specifically designed as a flat gain, wide band amplifier 
covering the HF through the UHF band. It is particularly suited 
for low cost high performance amplifier applications. 


ELECTRICAL CHARACTERISTICS (ta = 25°C, Vcc = 5 V, Zs = Zi = 500) 






PACKAGE OUTLINE 39 
unts [| owN [TP | MAX 
a 
“er | Power Gainat 08 we ts er 
| Psat | Saturated Output Poweratf=0.5GHz,PN=-5dBm | dBm | 2 #4x| «4 =| | 
[NF [Noto rgueatt-osciz dw | SCSSC*dC ad 
| BW | Bandwidthatg3dBdown | GHz || etCUdTt~—S 
tsar [ eolatonatt-o5cHe SS~=<“—*~—*sé‘i SYS dS 
[LW | InputRoun Loss atf-05GHz—SS~“~*~*~srSCSSC‘SC“‘éNCYS tS 
| Rlour_ | OutputRetumLossatf=-0.5GHz ss “ss | BO] ClO akllthLLCUTt~<‘C:;CSsSCSYT 
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UPC1688G 





ABSOLUTE MAXIMUM RATINGS! (ta = 25°c) 


[syMBots| PARAMETERS | UMTS 

Ten ipitPower | ae oo 
pt_| Total Power Disipaton | mW 

100 


Note: 

1. Operation in excess of any one of these parameters may result in 
permanent damage. 

2. At TA = +85°C. 














TYPICAL PERFORMANCE CURVES 1, = 25°c) 


























SUPPLY CURRENT vs. 
SUPPLY VOLTAGE 
“{ 71. 
28 
zx a ie ee ae 
B= 
5 16 
So 
12 
= 
e {| | | [7 
o | {| | f#- 
4 — tI 
ee oe 
0 1 2 3 4 5 6 
Supply Voltage, Vcc (V) 
POWER GAIN vs. FREQUENCY AND 
TEMPERATURE 
24 a 
ae 
aamlll 
on IN\ 
as THEN 
Cc 
8 TTI LATIN 
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10 50 100 500 


1000 2000 
Frequency, f (MHz) 
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EQUIVALENT CIRCUIT 
Voc 
OUTPUT 
INPUT 
GND 


SUPPLY CURRENT vs. TEMPERATURE 








8 
5 
5 
3) 
g 
” 
Temperature, TA (°C) 
OUTPUT RETURN 
LOSS vs. FREQUENCY 
10 
S 0 
wo 
g -10 
= 
2 
ec -20 
Ss 
een | 
om ‘il 
Lhe | 
“i pill 
» LUI 
10 50 100 500 1000 2000 


Frequency, f (MHz) 


UPC1688G 





TYPICAL PERFORMANCE CURVES (ta - 25°c) 


, THIRD ORDER INTERMODULATION 
SATURATED POWER vs. FREQUENCY vs. INPUT POWER 


-_ 
°o 


















a Re d 
& 8 ° 10 
6° IEP a 
g ° TT i 2 
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@ 2 3 50 
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2 60 
= 
2 -70 
10 50 100 500 1000 2000 
Frequency, f (MHz) Output Power of Each Tone, PouT (dBm) 
INPUT RETURN LOSS vs. FREQUENCY ISOLATION vs. FREQUENCY 
10 
UM ia 
0 
g LIM EEL 
Zz 
ij ee 
E20 $ 
: °C V7 
© .30 2 tT 
: UA UE 
~ 40 
50 
Frequency, f (MHz) Frequency, f (MHz) 
OUTPUT POWER vs. INPUT POWER OUTLINE DIMENSIONS (units in mm) 
10 | 
UPC1688G 
PACKAGE OUTLINE 39 
= * SOT-143) 
& 0. 
J 2.8 -0.3 
6? 40.05 
a (LEADS 2, 3, 4) 
& 
3 
4 
g 
Og PIN 
CONFIGURATIONS 
1. GND 
“20 2. OUTPUT 
30 -25 -20 -15 -10 -§ 0 3. Vcc 
4. INPUT 


Input Power, Pin (dBm) 


ORDERING INFORMATION 


PARTNUMBER | QTY, 
UPC1688G-TI 3000/REEL Note: 0100.1 


All dimensions are typical unless otherwise specified. 
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Nl EC 3 GHz SILICON MMIC | UPC2708T 


WIDE-BAND AMPLIFIER |; UPC2711T 





GAIN vs. FREQUENCY 


FEATURES . 


¢ WIDE FREQUENCY RESPONSE: 3 GHz 
¢ HIGH GAIN: 15 dB (UPC2708T) - 


¢ SATURATED OUTPUT POWER: +10 dBm (UPC2708T) 


¢ INTERNAL CURRENT REGULATION MINIMIZES GAIN 
CHANGE OVER TEMPERATURE 


¢ 5 V SINGLE SUPPLY VOLTAGE 
¢ SUPER SMALL PACKAGE 5 
¢ TAPE AND REEL PACKAGING OPTION AVAILABLE 


Gain, Gs (dB) 
Z 





0 0.5 10 15 20 25 30 
Frequency, f (GHz) 


DESCRIPTION 


The UPC2708T and UPC2711T are Silicon Monolithic 
integrated circuits manufactured using the NESAT Ill 
process. These devices are suitable as buffer amplifi- 
ers for wideband applications. They are designed for 
lowcost gain stages in cellular radios, GPS receivers, 
DBS tuners, PCN, and test/measurement equipment. 


ELECTRICAL CHARACTERISTICS (ta = 25°¢, vec = 5 v) 


PART NUMBER 
PACKAGE OUTLINE 


SYMBOLS PARAMETERS AND CONDITIONS 






8 
ah 
ak 
= 


é 


a. 
S 
© 
o 


Circuit Current (no signal) 


| tec 
) Gs Small Signal Gain, f = 1 GHz 


Upper Limit Operating Frequency 
(The gain at fu is 3 dB down from the gain at 0.1 GHz) 


a | Gain Flatness, f = 0.1 - 2.6 GHz 
f=0.1- 2.5 GHz 
Saturated Output Power, f = 1 GHz 
| NF | Noise Figure, f= 1 GHz 
Input Return Loss, f = 1 GHz 
Output Retum Loss, f = 1 GHz 
Isolation, f = 1 GHz 
Gain-Temperature Coefficient, f = 1 GHz 


Thermal Resistance (Junction to Ambient) 


N 






[sleet fol fs [lela 
iela|ale/- ie |e |=l5|a 





5-126 


UPC2708T, UPC2711T 





ABSOLUTE MAXIMUM RATINGS! (ta - 25°c) RECOMMENDED 


OPERATING CONDITIONS 


Supply Voltage SYMBOL PARAMETER UNITS 
Supply Voltage 













Notes: 


1. Operation in excess of any one of these parameters may result in 
permanent damage. 
2. Mounted on 50 x 50 x 1.6 mm epoxy glass PWB (TA = +85°C). 


TYPICAL PERFORMANCE CURVES (1a = 25°c) 


UPC2708T UPC2711T 
POWER vs. FREQUENCY POWER vs. FREQUENCY 


25 15 





20 10 
e 15 a 5 
J & 
3 10 = 0 
® 
: 
5 oe 
0 -10 
5 -15 
0 05 #10 #15 20 25 30 35 0 of 10 15 20 25 30 35 
Frequency, f (GHz) Frequency, f (GHz) 
X: Typical SSBThird Order intercept Point X: Typical SSBThird Order intercept Point 
NOISE FIGURE vs. FREQUENCY 
10 
; TEST CIRCUIT 
oO 
[ 8 
LL 
z 
cs 7 
> 
i 
DB 6 
Oo 
z 
5 502 C4 





0 0.5 10 15 20 25 30 
Frequency, f (GHz) 





* UPC2708T only 
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UPC2708T, UPC2711T 





TYPICAL SCATTERING PARAMETERS (1a - 25°c) 


UPC2708T 
Vcc = 5 V, icc = 26 mA 
FREQ $11 $21 $12 
GHz MAG ANG MAG ANG MAG 
0.10 0.040 -3.6 5.1 -3.2 0.073 
0.20 0.063 30.7 5.2 -11.6 0.072 
0.30 0.087 41.8 5.2 -18.5 0.071 
0.40 0.112 475 5.2 -25.4 0.070 
0.50 0.132 49.4 5.2 -32.3 0.069 
0.60 0.162 49.6 5.2 -38.4 0.068 
0.70 0.187 47.7 5.2 -45.3 0.067 
0.80 0.211 45.7 5.2 -52.3 0.066 
0.90 0.238 44.4 5.2 -59.3 0.065 
1.00 0.265 40.0 5.2 -64.4 0.064 
1.20 0.319 32.0 5.2 -79.1 0.063 
1.40 0.363 23.8 5.2 -94.2 0.061 
1.60 0.404 15.3 5.1 -109.5 0.060 
1.80 0.435 6.9 5.0 -125.6 0.060 
2.00 0.460 -3.4 4.7 -141.1 0.060 
2.20 0.456 -12.6 45 -156.6 0.060 
2.40 0.442 -19.9 4.1 -172.5 0.060 
2.60 0.422 -26.5 3.7 172.7 0.060 
2.80 0.396 -31.5 3.3 158.9 0.059 
3.00 0.365 -35.3 2.9 146.5 0.059 
UPC2711T 
Vcc =5V,icc=12 mA 
FREQ $11 $21 $12 
GHz MAG ANG MAG ANG MAG 
0.10 0.115 -13.9 4.1 -5.3 0.036 
0.20 0.110 -22.1 4.1 -12.1 0.035 
0.30 0.104 -31.2 4.1 -18.3 0.034 
0.40 0.096 -41.7 4.2 -24.0 0.033 
0.50 0.085 -52.0 4.2 -29.9 0.032 
0.60 0.080 -58.8 4.2 -35.6 0.031 
0.70 0.071 -748 4.2 -41.3 0.030 
0.80 0.056 -88.7 43 -47.6 0.029 
0.90 0.044 -103.9 43 -54.2 0.028 
1.00 0.030 -125.2 4.4 61.0 0.027 
1.20 0.028 149.4 45 -74.4 0.024 
1.40 0.060 96.8 46 -89.4 0.022 
1.60 0.103 72.8 46 -104.8 0.020 
1.80 0.150 53.6 45 -121.3 0.019 
2.00 0.201 38.3 45 -136.9 0.020 
2.20 0.244 26.8 43 -152.6 0.021 
2.40 0.284 17.2 4.1 -167.4 0.026 
2.60 0.318 8.4 3.8 178.2 0.031 
2.80 0.347 1.8 3.5 165.2 0.034 
3.00 0.369 -3.9 3.3 152.4 0.039 
3.20 0.386 -8.4 3.1 140.5 0.043 
3.40 0.397 -11.9 2.8 129.0 0.048 
Note: 


1. K factor calculations: 


K=-1+I14 2 - S11]? - |S22? , A = $11 S22 - S21 S12 
2 |S12 S21} 
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UPC2708T, UPC2711T 


EQUIVALENT CIRCUIT 


UPC2711T 


UPC2708T 


LEAD CONNECTIONS (Top View) 


OUTLINE DIMENSIONS units in mm) 








UPC2708T/UPC2711T 
PACKAGE OUTLINE T06 


Note: Package Markings: 
C1D - UPC2708T 
C1G - UPC2711T 





RECOMMENDED P.C.B. LAYOUT (units in mm) 


3.10 


Note: All dimensions are typical unless otherwise specified. 


PART NUMBER 
UPC2708T-E3 
UPC2711T-E3 


ORDERING INFORMATION 








Pins 1, 2, 3 are in tape pull-out direction. 


*Embossed Tape, 8 mm wide. 
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Nl EC 2.5 GHz SILICON MMIC | UPC2709T 


WIDE-BAND AMPLIFIER | UPC2712T 





FEATURES GAIN vs. FREQUENCY 


¢ WIDE FREQUENCY RESPONSE: 2.5 GHz 
¢ HIGH GAIN: 23 dB (UPC2709T) 


¢ SATURATED OUTPUT POWER: 25 
+11.5 dBm (UPC2709T) 


¢ INTERNAL CURRENT REGULATION MINIMIZES GAIN 
CHANGE OVER TEMPERATURE 


¢ 5 V SINGLE SUPPLY VOLTAGE 
¢ SUPER SMALL PACKAGE 
¢ TAPE AND REEL PACKAGING OPTION AVAILABLE 


Gain, Gs (dB) 
8 





Frequency, f (GHz) 


DESCRIPTION 


The UPC2709T and UPC2712T are Silicon Monolithic inte- 
grated circuits manufactured using the NESAT Ill process. 
These devices are suitable as buffer amplifiers for wide-band 
applications. They are designed for low cost gain stages in 
cellular radios, GPS receivers, DBS tuners, PCN, and test/ 
measurement equipment. 


ELECTRICAL CHARACTERISTICS (ta = 25°c, vec = 5 


PART NUMBER UPC2709T UPC2712T 
PACKAGE OUTLINE 


SYMBOLS PARAMETERS AND CONDITIONS | UNITS 
Circuit Current (no signal a 


| gs | Small Signal Gain, f = 1 GHz 


fu Upper Limit Operating Frequency 
(The gain at fu is 3 dB down from the gain at 0.1 GHz) 


| _MIN | 
| a | at 
Gain Flatness, f = 0.1 ~ 1.8 GHz C= 1 
f = 0.1~ 2.0 GHz 
Saturated Output Power, f = 1 GHz | dBm | 9 | 145 | 
| oe | 
oe | 7 | 
| we | 
od 











) 


> 
e pei 


| ONE Noise Figure, f = 1 GHz 

Input Return Loss, f = 1 GHz 
Output Retum Loss, f = 1 GHz 
Isolation, f = 1 GHz 


AGT Gain-Temperature Coefficient, f = 1 GHz 
Thermal Resistance (Junction to Ambient) 


| lelsle| | fs pie 
lélellelel-le le eb ish 
TT EIT ff ee 


p*) 
z 
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UPC2709T, UPC2712T 















Total Circuit Current 
UPC2712T 







ABSOLUTE MAXIMUM RATINGS! (1a - 25°0) RECOMMENDED 


OPERATING CONDITIONS | 
SYMBOL PARAMETER units | min | TP 
Storage Temperature °C -55 to +150 


Notes: 

1. Operation in excess of any one of these parameters may result in 
permanent damage.. 

2. Mounted on 50 x 50 x 1.6 mm epoxy glass PWB (TA = +85°C). 





TYPICAL PERFORMANCE CURVES 1a - 25°c) 





UPC2709T UPC2712T 
POWER vs. FREQUENCY POWER vs. FREQUENCY 


20 





Ee 10 e 5 
S é 
© B 

5 
g 5° 

° 5 

5 -10 

) 0.5 1.0 1.5 2.0 2.5 
Frequency, f (GHz) Frequency, f (GHz) 
X Typical SSB Third Order Intercept Point X: Typical SSB Third Order Intercept Point 
NOISE FIGURE vs. FREQUENCY TEST CIRCUIT 

7 
oD 6 
= 
Li. 
z 
fos 
> 
ve 502 Ci 
= 4 1000 





0 0.5 1.0 1.5 2.0 25 
Frequency, f (GHz) *UPC2709T only 
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UPC2709T, UPC2712T 
neem ane en  e 


TYPICAL SCATTERING PARAMETERS (ta - 25°c) 








UPC2709T 
Vcc = 5 V, icc =25mA 
FREQ $11 $21 $12 $22 K1 $21 
(GHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) 
0.10 0.258 -4.1 12.7 -3.7 0.022 75 0.234 -4.6 1.66 22.1 
0.20 0.261 -2.9 12.8 -12.2 0.024 3.1 0.240 46.9 1.52 22.1 
0.30 0.266 -3.4 12.9 -19.6 0.025 6.3 0.251 -9.6 1.45 22.2 
0.40 0.271 -4.6 13.0 -27.0 0.025 6.5 0.260 -13.5 1.42 22.3 
0.50 0.272 -6.8 13.1 -34.2 0.026 5.6 0.272 -17.9 1.36 22.3 
0.60 0.275 -8.1 13.3 -41.3 0.026 10.5 0.288 -22.1 1.32 22.5 
0.70 0.277 -10.4 13.5 -49.2 0.026 9.9 0.303 -28.6 1.29 22.6 
0.80 0.278 -12.7 13.6 -57.4 0.026 11.0 0.312 -33.5 1.27 22.7 
0.90 0.279 -14.0 13.7 -65.7 0.026 11.8 0.319 -38.4 1.25 22.7 
1.00 0.279 -15.2 13.8 -72.3 0.027 15.6 0.324 -43.4 1.20 22.8 
1.10 0.279 -18.1 13.9 -81.1 0.027 15.8 0.328 -§1.2 1.19 22.9 
1.20 0.276 -20.7 14.0 -90.3 0.027 17.7 0.332 -59.0 1.19 22.9 
1.30 0.271 -23.3 13.9 -99.8 0.027 16.7 0.332 -67.1 1.20 22.9 
1.40 0.263 -25.6 13.8 -109.3 0.027 19.2 0.326 -75.1 1.22 22.8 
1.50 0.255 -26.9 13.6 -118.5 0.027 20.4 0.314 -82.5 1.25 22.7 
1.60 0.246 -28.6 13.2 -128.3 0.028 20.6 0.302 -90.6 1.27 22.4 
1.70 0.238 -30.2 12.7 -138.0 0.029 21.6 0.282 -98.9 1.30 22.1 
1.80 0.237 -31.7 12.3 -147.5 0.030 27.9 0.254 -106.8 1.33 21.8 
1.90 0.232 -33.1 11.7 -157.2 0.030 31.0 0.226 -113.6 1.40 21.4 
2.00 0.222 -33.6 11.0 -166.1 0.031 33.2 0.198 -1208 1.47 20.8 
2.10 0.209 -34.4 10.3 -174.3 0.032 34.6 0.168 -126.7 1.54 20.3 
2.20 0.194 -33.1 9.7 177.5 0.033 35.8 0.143 -132.5 1.61 19.7 
2.30 0.184 -30.3 9.0 169.5 0.034 36.1 0.114  -137.7 1.69 19.1 
2.40 0.176 -26.8 8.4 162.0 0.034 38.5 0.089 -144.4 1.81 18.5 
2.50 0.173 -23.2 78 154.8 0.035 39.2 0.065 -150.6 1.90 17.8 
eee 
UPC2712T 


Vec =5V,icc=12 mA 





FREQ $11 $21 $12 $22 K1 $21 
(GHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) 
0.10 0.262 9.3 9.3 6.4 0.021 -1.6 0.071 78 2.46 19.3 
0.20 0.261 -12.3 9.4 -17.4 0.022 -3.3 0.078 7.2 2.33 19.5 
0.30 0.260 -17.0 9.5 -27.7 0.022 -5.1 0.091 6.4 2.29 19.6 
0.40 0.258 -21.9 9.6 -37.5 0.023 6.8 0.110 43 2.16 19.7 
0.50 0.257 -27.1 9.8 -46.9 0.024 8.5 0.128 -1.1 2.05 19.8 
0.60 0.255 -32.0 9.9 -56.4 0.024 -10.2 0.146 -6.8 2.01 19.9 
0.70 0.254 -38.1 10.0 -65.7 0.025 -12.0 0.166 -14.9 1.90 20.0 
0.80 0.252 -41.9 10.2 -75.9 0.026 -13.7 0.181 -22.9 1.80 20.1 
0.90 0.250 -46.5 10.3 -86.0 0.026 -15.4 0.194 -32.7 1.77 20.3 
1.00 0.248 -51.0 10.4 -96.4 0.027 -17.2 0.204 -40.5 1.69 20.4 
1.10 0.246 -57.5 10.6 -106.4 0.028 -18.9 0.212 -50.9 1.62 20.5 
1.20 0.240 62.5 10.6 -117.7 0.028 -20.6 0.221 -59.7 1.60 20.5 
1.30 0.236 67.8 10.7 -128.9 0.029 -22.3 0.235 -70.9 1.54 20.6 
1.40 0.232 -72.4 10.8 -140.6 0.030 -24.1 0.244 -81.3 1.48 20.6 
1.50 0.224 -77.7 10.8 -152.7 0.031 -25.8 0.247 -94.4 1.44 20.7 
1.60 0.218 -82.1 10.9 -164.9 0.031 -27.5 0.246 -1063 1.44 20.7 
1.70 0.210 -86.2 10.9 -177.6 0.032 -29.3 0.240 -119.4 1.42 20.7 
1.80 0.201 -89.3 10.7 169.5 0.033 -31.0 0.234 -131.5 1.42 20.6 
1.90 0.190 -93.5 10.5 156.4 0.033 -32.7 0.221 -143.3 1.46 20.4 
2.00 0.180 -96.9 10.3 143.7 0.034 -34.4 0.210 -159.0 1.46 20.3 
2.10 0.173 -98.4 10.0 129.8 0.035 -36.2 0.187 -173.4 1.48 20.0 
2.20 0.169 -101.3 9.7 119.3 0.035 -37.9 0.169 167.5 1.54 19.7 
2.30 0.161 -100.3 8.8 107.2 0.036 -39.6 0.156 151.8 1.63 18.9 
2.40 0.157 -100.0 8.4 95.8 0.037 -41.3 0.134 132.8 1.69 18.4 
2.50 0.156 -99.4 7.7 84.9 0.037 -43.1 0.125 114.0 1.80 17.8 
2.60 0.156 -100.0 7.3 75.4 0.038 -448 0.118 89.8 1.85 17.3 
2.70 0.159 -98.4 6.8 64.5 0.038 -46.5 0.108 65.4 2.00 16.6 
2.80 0.164 -101.7 6.5 56.1 0.039 -48.3 0.110 50.2 2.02 16.2 
2.90 0.168 -100.1 5.8 47.0 0.039 -50.0 0.122 32.2 2.21 15.3 
3.00 0.172 -101.1 5.5 36.2 0.040 -51.7 0.136 15.6 2.28 14.8 
Note: 
1. K factor calculations: K = 1+ Al? - [S11]? - |S22]? »>A=S11 S22 - S21 S12 
2 |S12Sa1| 
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UPC2709T, UPC2712T 


EQUIVALENT CIRCUIT 





UPC2709T UPC2712T 


NY 
NY 


OUTLINE DIMENSIONS (units in mm) LEAD CONNECTIONS (top View) 








UPC2709T/UPC2712T 
PACKAGE OUTLINE T06 


+0.2 
2.893 


- 5 ”4 





C1E 


Onrh WN — 
e) 
Cc 
— 
U 
Cc 
4 








| GND Note: 

Pae Package Markings 
CIE-UPC2709T 
CIH-UPC2712T 

RECOMMENDED P.C.B. LAYOUT (units in mm) 

7 3.10 
0to 0.1 
Note: 3 


All dimensions are typical unless otherwise specified. 


ORDERING INFORMATION 2 


UPC2709T-E3 3K/Reel 


UPC2712T-E3 3K/Reel 


Embossed Tape, 8 mm wide. 
Pins 1, 2, 3 are in tape pull-out direction. 
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NEC 





1.5 GHz SILICON MMIC | UPC2710T 
WIDE-BAND AMPLIFIER | UPC2713T 





FEATURES GAIN vs. FREQUENCY 


¢ FREQUENCY RESPONSE: 1.5 GHz 
¢ HIGH GAIN: 33 dB (UPC2710T) 
¢ SATURATED OUTPUT POWER: 


+13.5 (UPC2710T) a % 
» INTERNAL CURRENT REGULATION MINIMIZES GAIN = 
CHANGE OVER TEMPERATURE oO 
Cc 

» 5 V SINGLE SUPPLY VOLTAGE S os 


¢ SUPER SMALL PACKAGE 
¢ TAPE AND REEL PACKAGING OPTION AVAILABLE 


20 





Frequency, f (GHz) 


DESCRIPTION 


The UPC2710T and UPC2713T are Silicon Monolithic inte- 
grated circuits manufactured using the NESAT Ill process. 
These devices are suitable for applications which require high 
gain and wide-band operation. They are designed for lowcost 
gain stages in cellular radios, GPS receivers, DBS tuners, 
PCN, and test/measurement equipment. 


ELECTRICAL CHARACTERISTICS (1a = 25°c, vec = 5 v) 


PART NUMBER 
PACKAGE OUTLINE 


SYMBOLS PARAMETERS AND CONDITIONS | UNITS | 


Circuit Current (no signal 









g 
N) 
= 


Small Signal Gain, f = 0.5 GHz 


Upper Limit Operating Frequency 


(The gain at fu is 3 dB down from the gain at 0.1 GHz) 


| Gain Flatness, f = 0.1 ~ 0.6 GHz 
f = 0.1~ 0.8 GHz 
Saturated Output Power, f = 0.5 GHz 
Noise Figure, f = 0.5 GHz 
Input Return Loss, f = 0.5 GHz 
Output Return Loss, f = 0.5 GHz 
Isolation, f = 0.5 GHz 
" Gain-Temperature Coefficient, f = 0.5 GHz | 


Thermal Resistance (Junction to Ambient) 


; 
> 
: 


vu 
> 
pa 









feellele[-(e |= |e la 
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UPC2710T, UPC2713T 





ABSOLUTE MAXIMUM RATINGS! (1a = 25°c) 








| Pw | inpurPower 


Notes: 
1. Operation in excess of any one of these parameters may result in 


permanent damage.. 
2. Mounted on 50 x 50 x 1.6 mm epoxy glass PWB (TA = +85°C). 





TYPICAL PERFORMANCE CURVES (1a - 25°c) 





UPC2710T 
POWER vs. FREQUENCY 


20 
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5 
Frequency, f (GHz) 
X: Typical SSB Third Order Intercept Point 
NOISE FIGURE vs. FREQUENCY 
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Frequency, f (GHz) 
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RECOMMENDED 
OPERATING CONDITIONS 


SYMBOL PARAMETER 










_vvars [wn | rye | max 
Be 





UPC2713T 
POWER vs. FREQUENCY 





5 0 
= 
2 5 
a. 

-10 

-15 

Frequency, f (GHz) 
X: Typical SSB Third Order Intercept Point 
TEST CIRCUIT 





* UPC2710T only 





UPC2710T, UPC2713T 
ee 


TYPICAL SCATTERING PARAMETERS 
UPC2710T | 
Vcc = 5 V, icc = 22 mA 


Chr ee eee 


FREQ __ $n Ser S12 S22 K' S21 
(GHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) 
0.10 0.322 0.3 37.7 5.9 0.013 17.1 0.200 -11.7 1.06 31.5 
0.20 0.346 3.3 38.8 -17.0 0.012 19.8 0.208 -15.4 1.07 31.8 
0.30 0.383 2.1 40.2 -28.0 0.009 22.5 0.231 -23.5 1.21 32.1 
0.40 0.429 -1.7 41.6 -40.4 0.009 25.1 0.258 -342 1.10 32.4 
0.50 0.465 9.4 42.1 54.1 0.012 278 0.273 -47.2 0.86 32.5 
0.60 0.486 -17.8 42.3 68.3 0.013 30.5 0.305 -60.9 0.79 32.5 
0.70 0.487 -27.2 41.1 83,2 0.013 33.1 0.319 -77.8 0.82 323 
0.80 0.468 -36.5 39.1 -97.9 0.013 35.8 0.320 -96.2 0.89 31.9 
0.90 0.423 445 35.4 111.7 0.013 38.5 0.297 -115.4 1.04 31.0 
1.00 0.392 -50.3 32.9 -123.4 0.014 41.2 0.260 -128.2 1.10 30.4 
1.10 0.349 -56.6 30.0 -135.5 0.014 43.9 0.240 -142.2 1.22 29.6 
1.20 0.301 61.0 26.8 -146.8 0.015 46.6 0.216 -156.3 1.31 28.6 
1.30 0.257 63.2 23.8 -156.8 0.016 49.2 0.192 -169.7 1.40 275 
1.40 0.217 63.5 21.1 -165.9 0.016 51.6 0.173 176.0 1.56 26.5 
1.50 0.184 -59.9 18.8 -174.2 0.017 545 0.155 1623 1.65 25.5 


UPC2713T 
Vcc =5V,icc=12 mA 


ll 
1 


FREQ $11 $21 $12 $22 K $21 
(GHz) MAG ANG MAG ANG MAG ANG MAG ANG | (dB) 
0.10 0.350 -21.8 21.9 -8.1 0.006 25.6 0.286 -10.3 3.07 26.8 
0.20 0.290 -33.1 22.0 -25.3 0.006 24.9 0.298 -16.1 3.17 26.9 
0.30 0.243 -41.7 22.1 -37.3 0.007 23.7 0.313 -25.6 2.77 26.9 
0.40 0.207 -47.3 22.3 -48.6 0.007 22.4 0.327 -35.2 2.78 27.0 
0.50 0.185 -50.5 22.4 -60.0 0.007 21.6 0.336 -45.4 2.78 27.0 
0.60 0.176 -54.0 22.6 -72.7 0.008 20.1 0.348 -56.9 2.41 27.1 
0.70 0.161 -57.5 22.8 -85.7 0.008 19.0 0.359 -69.0 2.39 27.1 
0.80 0.148 -60.2 22.9 -100.7 0.009 18.3 0.366 -82.9 2.13 27.2 
0.90 0.127 3.9 22.8 -114.8 0.009 17.2 0.366 -968 2.15 27.2 
1.00 0.111 62.9 22.3 -132.0 0.009 16.4 0.359 -111.8 2.23 27.0 
1.10 0.097 -56.5 21.6 -147.6 0.010 15.7 0.343 -126.8 2.12 26.7 
1.20 0.095 -48.2 20.6 -163.1 0.010 14.4 0.320 -142.3 2.24 26.3 
1.30 0.098 -40.1 18.9 -177.8 0.010 13.1 0.291 -156.6 2.47 25.5 
1.40 0.110 -35.7 17.6 168.3 0.010 12.0 0.263 -171.7 2.68 24.9 
1.50 0.129 -34.6 15.6 154.8 0.011 11.8 0.234 174.3 2.77 23.9 
1.60 0.145 -36.2 14.2 142.7 0.012 11.2 0.208 1608 2.81 23.0 
1.70 0.161 -40.0 12.6 130.5 0.013 10.8 0.185 147.1 2.92 22.0 
1.80 0.179 -44.7 11.4 120.9 0.014 98 0.164 132.6 3.02 21.1 
1.90 0.191 -50.3 10.2 110.1 0.015 75 0.148 119.5 3.15 20.1 
2.00 0.197 -56.1 9.3 100.8 0.016 5.5 0.137 107.4 3.23 19.4 
ees 
Note: 


1. K factor calculations: 


K = 1+ JAI? - [S11]? - [S22]? , A= S11 S22 - Sai S12 
2 |S12Sa21| 
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UPC2710T, UPC2713T 


EQUIVALENT CIRCUIT 


UPC2713T 


UPC2710T 


vcc 


OUT 


OUT 


IN 


GND 


GND 


LEAD CONNECTIONS (Top View) 


PACKAGE OUTLINE (Units in mm) 


UPC2710T/UPC2713T 
PACKAGE OUTLINE T06 





C1F - UPC2710T 
C1J - UPC2713T 


RECOMMENDED P.C.B. LAYOUT (units in mm) 


o 
A= 
2 
e 
$ 
i) 
o. 
3 
(°] 
= 





0.13+0.1 
v 
t 


1 


Oto 0. 


Note: 
All dimensions are typical unless otherwise noted. 


ORDERING INFORMATION 





oer 


is 


co 
Li 
jee] 
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Pins 1, 2, 3 are in tape pull-out direction. 


Embossed Tape, 8 mm wide. 
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N EC LOW POWER CONSUMPTION | UPC2714T 
SILICON MMIC AMPLIFIER | UPC2715T 








FEATURES GAIN vs. FREQUENCY 


LOW POWER CONSUMPTION: 
15 mW (Vcc = 3.4 V, Icc = 4.5 mA) 


HIGH POWER GAIN: 20 dB (UPC2715T) 


* WIDE FREQUENCY RESPONSE: a 
2 GHz (UPC2714T) 3 ‘a 
« INTERNAL CURRENT REGULATION MINIMIZES GAIN 7 
CHANGE OVER TEMPERATURE & 
- SUPER SMALL PACKAGE : 


TAPE AND REEL PACKAGING OPTION AVAILABLE 





Frequency, f (GHz) 


DESCRIPTION 


The UPC2714T and UPC2715T are Silicon Monolithic 
integrated circuits manufactured using the NESAT III 
process. These devices are suitable for applications 
which require low power consumption and wide fre- 
quency operation. They are designed for lowcost, low 
power consumption gain stages in cellular radios, GPS 
receivers, and PCN applications. 


ELECTRICAL CHARACTERISTICS (ta = 25°c, vec = 3.4 V) 






PART NUMBER UPC2714T UPC2715T 
PACKAGE OUTLINE TO6 


















Gain Flatness, f = 0.1~ 0.6 GHz | a | | otto [lf Cl ct TO 
| Psat | Saturated Output Power, f=0.5GHz |S dBm =| -to | 7 | S| co | ll |!” 
| NF | NoiseFigue,f-05GHz ss Cd] BT SC| 5 | ss | CCT sts | 
| Run | inputRetumLoss,t-o5GHz = “as | | oto | ts || st | ow | 
| Rlour | OutputRetumLoss,f-05GHz = “as | BT OS |  |SC| ol | Cl | 
| ISOL_ | Isolation f-05GHz = a sC‘i(;:C(C( iB]ECSCdE;“Cims—«sdGsisa |“ ied|l cl | cl | 
arc || vooos{ | «isos 
ow fT [fm] 
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UPC2714T, UPC2715T 





ABSOLUTE MAXIMUM RATINGS! (1a - 25°c) 











a a ee 
Tr | Tol Pover Besson [mw 


Notes: 

1. Operation in excess of any one of these parameters may result in 
permanent damage. 

2. Mounted on 50 x 50 x 1.6 mm epoxy glass PWB (TA = 85°C). 


TYPICAL PERFORMANCE CURVES 14 = 25°c) 





UPC2714T 
POWER vs. FREQUENCY 


Power (dBm) 





Frequency, f (GHz) 


X: Typical SSB Third Order Intercept Point 


NOISE FIGURE vs. FREQUENCY 


a _| 


Noise Figure, NF (dB) 
a 





Frequency, f (GHz) 
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RECOMMENDED 
OPERATING CONDITIONS 


eramor] ranaweren —[ wave [ome] Te [aa 
Soyvouse | v_|soe) sa [oe 










UPC2715T 
POWER vs. FREQUENCY 





Ee 4 
AJ 
® 
= 10 
a. 

-15 

-20 

Frequency, f (GHz) 
X: Typical SSB Third Order Intercept Point 
TEST CIRCUIT 








UPC2714T, UPC2715T 


TYPICAL SCATTERING PARAMETERS (ta = 25°c) 





UPC2714T 
Vcc = 3.4 V, icc = 4.5 mA 





FREQ $11 
(GHz) MAG ANG MAG 
0.10 0.123 -169.9 3.6 
0.20 0.133 167.3 3.7 
0.30 0.139 150.5 3.7 
0.40 0.151 135.1 3.8 
0.50 0.165 120.6 3.8 
0.60 0.176 105.6 3.7 
0.70 0.187 91.5 3.7 
0.80 0.197 77.8 3.7 
0.90 0.205 64.6 3.6 
1.00 0.215 51.9 3.5 
1.10 0.219 39.2 3.4 
1.20 0.225 28.3 3.3 
1.30 0.228 17.3 3.2 
1.40 0.231 6.6 3.1 
1.50 0.231 -2.8 3.0 
1.60 0.232 -12.7 2.9 
1.70 0.231 -21.3 2.7 
1.80 0.229 -29.4 2.6 
1.90 0.226 -38.0 2.5 
2.00 0.223 -448 2.4 
2.10 0.216 -51.3 2.2 
2.20 0.212 -57.8 2.1 
2.30 0.208 -63.4 2.0 
2.40 0.204 -68.2 1.9 
2.50 0.201 -72.9 1.8 


UPC2715T 
Vcc = 3.4 V, icc = 4.5 mA 


FREQ $11 

(GHz) MAG ANG MAG 
0.10 0.052 33.7 7.7 
0.20 0.087 21.3 7.8 
0.30 0.121 9.5 7.9 
0.40 0.141 -2.1 79 
0.50 0.159 -12.4 7.9 
0.60 0.175 -27.8 7.7 
0.70 0.181 -40.7 7.4 
0.80 0.184 -52.3 7.2 
0.90 0.187 -66.1 6.9 
1.00 0.187 -78.4 6.6 
1.10 0.186 -89.3 6.3 
1.20 0.182 -101.5 6.1 
1.30 0.178 -113.8 5.7 
1.40 0.173 -125.4 5.3 
1.50 0.167 -137.1 49 
1.60 0.163 -148.4 46 
1.70 0.157 -160.0 42 
1.80 0.152 -171.6 3.9 
1.90 0.148 176.8 3.7 
2.00 0.142 164.7 3.4 


Note: 


MAG 


0.031 
0.028 
0.025 
0.022 
0.020 
0.019 
0.019 
0.019 
0.020 
0.021 
0.022 
0.023 
0.024 
0.025 
0.026 
0.027 
0.028 
0.029 
0.030 


0.031 


-7.8 
-12.6 
-17.8 
-20.3 
-21.2 
-19.7 
-15.7 
-13.3 
-12.3 
-11.2 
-11.6 
-12.1 
-145 
-16.3 
-18.3 
-20.6 
-22.2 
-23.9 
-25.6 


-27.1 


2 2 
1. K factor calculations: K = 1+1AI*- [S11]? - |S22 , A =S811 S22 - S21 S12 


2 |S12Sa1| 
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EQUIVALENT CIRCUIT 





*Used in UPC2714T only 


OUTLINE DIMENSIONS (units in mm) 





UPC2714T/UPC2715T 
PACKAGE OUTLINE T06 


+0.2 
2.8 93 


+0.2 


Po 





2.9402 0.95 


Note: 
All dimensions are typical unless otherwise noted. 


ORDERING INFORMATION 


UPC2715T-E3 3K/Reel 


Embossed Tape, 8 mm wide. 
Pins 1, 2, 3 are in tape pull-out direction. 
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UPC2714T, UPC2715T 


LEAD CONNECTIONS (Top View) 








1. INPUT 

2. GND 

3. GND 

4. OUTPUT Note: Package Markings: 
5. GND C1K - UPC2714T 

6. Vcc CiL - UPC2715T 


RECOMMENDED P.C.B. LAYOUT (units in mm) 








a 





d Rg 





fe 


oa 

- 
i oa S 
- fs 














NEC 


SILICON MMIC | UPC2721GR 
FREQUENCY CONVERTER | UPC2722GR 








FEATURES 


¢ WIDE BAND OPERATION UP TO 2.5 GHz CONVERSION GAIN vs. IF FREQUENCY 
¢ INTERNAL BALANCED AMPLIFIER FOR VCO 
¢ SINGLE ENDED PUSH-PULL IF AMPLIFIER 


e 5 V SINGLE SUPPLY VOLTAGE: 
Icc = 30 to 35 mA 


¢ LOW CURRENT DISSIPATION 
¢ TAPE AND REEL PACKAGING OPTION AVAILABLE 





25 


DESCRIPTION 


The UPC2721GR and UPC2722GR are L-Band frequency 

converters manufactured using the NESAT III MMIC process. 10 
These products consist of a double balanced mixer, local 

oscillator, IF preamplifier, and constant voltage generator. 

They are designed for lowcost cellular radios, GPS receivers, Frequency, f (GHz) 
PCN, and UHF TV tuner applications. 


15 


Conversion Gain, Gs (dB) 
3 








The UPC2721GR output amplifier is a single-end push-pull 
amplifier designed for operation into a 50 Q load. The 
UPC2722GR output amplifier is the collector of one side of a 
balanced amplifier pair and operates best into a high imped- 
ance load. The absence of capacitive coupling in the 
UPC2722GR permits better performance at IF frequencies 
below 25 MHz. 


ELECTRICAL CHARACTERISTICS (ta = 25°C, vec = 5 V, Test Circuit 2 unless specified otherwise) 


PART NUMBER UPC2721GR UPC2722GR 
Rina 
SYMGOLS [PARAMETERS AND CONDITIONS | _UNTS |W [ TYP | MAK 


CG Conversion Gain2 dB 
fRF = 800 to 2000 MHz, _sfiF = 50 to 400 MHz dB 
fiF = 400 to 600 MHz dB 

PSAT Saturated Output Power2 dBm 

fAF = 800 to 2000 MHz, fiF = 400 MHz dBm 

Noise Figure2, dB 

fAF = 900 to 2000 MHz, fiF = 400 MHz dB 

Thermal Resistance (Junction to Ambient) | Cw 


Note: 


1. Mounted on a 50 x 50 x 1.6 mm thick glass epoxy board with double sided copper. 
2. Minimum and maximum specifications for Ca, PSaT and NF are measured at FRF = 900 MHz and 2.0 GHz and at fiF = 402.8 MHz. 








w 
A 





N & & | 8 
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UPC2721GR, UPC2722GR 





INTERNAL SCHEMATIC 
== reeoancn DG cevenss) 
mas ea eres — cou 
ot la 






| re | 
weal || coin ib | 
af | 


Notes: jee LOCAL OSCILLATOR 
1. Operation in excess of any one of these parameters may result in le aaa 
permanent damage. 


2. Recommended operating Vcc range is 4.5 to 5.5 V max. 
3. Ta =+85°C mounted on a 50 x 50x 1.6 mm thick glass epoxy 
board with double sided copper. 


i) q 
x‘ tie: 
i id 


aT | ! Q vec 
| 
| 
| 


m igh 


VOLTAGE REGULATOR 
PERFORMANCE CURVES (Ta = 25°C) ONLY leis 
i lca aha acacia ea OA ed 
CONVERSION GAIN vs. CONVERSION GAIN vs. 
IF FREQUENCY iF FREQUENCY 
30 30 


LO = 2.0 GHz 
Vec =5V 


LO POWER = -5 dBm 


25 





Conversion Gain (dB) 
3 

Conversion Gain (dB) 
8 


15 










IF Frequency (MHz) IF Frequency (MHz) 
RETURN LOSS vs. FREQUENCY POWER vs. LO FREQUENCY 
0 20 
aaa PLO = 0 dBm 
aw | | td a 
> i PLO =-10 dBm 
Sern. ; 
es Ni - _ 
Pee PN LD 
” 
8 \ i “4 10 
5 IF PORT (PIN 5) \ IL 3 
Ra \/ 
f {iF = 100 MH 
CM | | LN all 
15 
0 1 2 3 4 500 1000 1500 2000 2500 
Frequency (GHz) LO Frequency (MHz) 


*Single Side Band, Third Order Intercept Point fi = 100 & 110 MHz. 
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UPC2721GR, UPC2722GR 





TEST CIRCUITS 


1. VCO Test Circuit 


LO 
VOLTAGE 


ADJUST A) : 4 RF IN 








ey | | on | on 
(MHz) ) 

a ee 

ee ee 
se 
| 20 Tl 
J o-20 | og fT og 
J o-ts | 04 | oo 
a 





2. External LO Test Circuit 


(1) (8) RF IN 
T 0.5 pF 


— — — UPC2722 only. 
“L1 = 10 turn, 0.3 mm diameter wire; 2.0 mm coil inside diameter. 
**L2 = 3 turn, 0.4 diameter wire; 4.0 mm coil inside diameter. 
***70 ohms, 10 degrees at 1000 MHz. 
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OUTLINE DIMENSIONS (units in mm) 





UPC2721GR/UPC2722GR 
PACKAGE OUTLINE G08 





Note: 
All dimensions are typical unless otherwise specified. 


ORDERING INFORMATION 





Note: Embossed Tape, 12 mm wide. 
Pin 1indicates pull-out direction of tape. 
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UPC2721GR, UPC2722GR 


LEAD CONNECTIONS 
. OSC-Base (Bypass 
OSC-Base (Feed back) 
. OSC-Collector (Coupling) 


ONAN WL — 
aa 
fe) 
Cc 
+ 


Note: Package will be marked as 2721 or 2722 as shown. 


Lead Material: Alloy 42 
Lead Plating: Lead tin alloy 











1.1 GHz AGC AMPLIFIER | UPC2723T 











GAIN vs. FREQUENCY 
Sila dbase AND AGC VOLTAGE 
¢ FREQUENCY RESPONSE TO 1.1 GHz FP Vec = 5.0 V 


¢ 38 dB TYPICAL GAIN CONTROL RANGE 
¢ 5 V, 15 mA BIAS 

¢ DIFFERENTIAL INPUT 5 
¢ SUPER SMALL SURFACE MOUNT PACKAGE 

¢ TAPE AND REEL PACKAGING OPTION AVAILABLE 


Gain, Gs (dB) 


DESCRIPTION 


The UPC2723T is a Silicon Monolithic integrated circuit which = 
is manufactured using the NESAT III process. The NESAT III 

process produces transistors with ft approaching 20 GHz. Frequency, f (MHz) 
This device is suitable as an Automatic Gain Control Amplifier 

stage in cellular radios, GPS receivers, PCN, and test/ 

measurement equipment. 





NEC's stringent quality assurance andtest procedures assure 
the highest reliability and performance. 


ELECTRICAL CHARACTERISTICS (ta - 25°c, Vcc =5 V, Vacc = 0 V) 


PART NUMBER UPC2723T 
PACKAGE OUTLINE TO6 
SYMBOLS PARAMETERS AND CONDITIONS cunts | mn | TP 


Circuit Current (no signal) pm | on | ls te 
Small Signal Gain, f = 500 MHz re 


Upper Limit Operating Frequency, 
(The gain at fu is 3 dB down from the gain at 100 MHz) 


fu 
GCR Gain Control, f = 500 MHz, Vacc = 0 to +5 V 


|B 
Saturated Output Power, f = 500 MHz | dBm 
| dBm | 
| dB 



























Output Power, 1 dB compressed f = 500 MHz 













| NF | Noise Figure, f = 500 MHz 
AL ee ee 
RLout C2 | «| 
| a | aw | 





RTH (J-A) Thermal Resistance (Junction to Ambient) 
Free Air 
Mounted on a 50 x 50 x 1.6 mm epoxy glass PWB 





|B 
|B 
ISOL _| Isolation, f = 500 MHz | dB 





5-146 


UPC2723T 





ABSOLUTE MAXIMUM RATINGS! (a - 25°c) TEST CIRCUIT 









50 2 
IN 
Notes: 
1. Operation in excess of any one of these conditions may result in 
permanent damage. 
2. Mounted on a 50 x 50 x 1.6 mm epoxy glass PWB (TA = 85°C). 
RECOMMENDED OPERATING CONDITIONS 
Note: 
1. Operation with Vacc below 3.2 V may result in oscillation above 
3 GHz. Consult S-Parameter data. 
TYPICAL PERFORMANCE CURVES (vec = 5 V, Ta = 25°C) 
en 
EXTENDED GAIN vs. FREQUENCY 
OUTPUT POWER vs. FREQUENCY AND AGC VOLTAGE 
0 . Psat, AGC = 0dB 
. P1dB, AGC = 0 dB 
2 . PSAT, AGC = -5 dB 
. P1dB, AGC = -5 dB 
. PSAT, AGC = -10 dB 
4 . P1d8, AGC = -10 dB 
Ee o 
S « 2 
3 Oo 
8 £ 
o 
se O 
-10 
“12 
“14 
500 1000 | 
Frequency, f (MHz) Frequency, f (GHz) 
INPUT RETURN LOSS vs. FREQUENCY OUTPUT RETURN LOSS 
& AGC VOLTAGE vs. FREQUENCY & AGC VOLTAGE 
ao 
= 
“~ ” 
3 8 
8 iS 
2 
Z 2 
2 rd 
: g 
1e) 





Frequency, f (GHz) Frequency, f (GHz) 


5-147 


UPC2723T 
ee 


TYPICAL SCATTERING PARAMETERS (1a - 25°c) 


Vcc = 5 V, icc = 15 mA, Vacc = 0 V 





FREQ $11 $21 $12 $22 K! $21 
GHz MAG ANG MAG ANG MAG ANG MAG ANG (dB) (dB) 
0.10 0.187 -165.7 4.84 -0.5 0.002 -9.5 0.604 -178.5 31.55 13.7 
0.20 0.190 172.5 4.83 -11.0 0.001 5.9 0.602 1723 63.54 13.7 
0.30 0.190 158.6 4.76 -19.7 0.002 159.8 0.593 165.2 32.92 13.6 
0.40 0.188 147.4 4.70 -27.9 0.003 162.7 0.584 158.7 22.65 13.4 
0.50 0.189 138.1 4.57 -35.6 0.005 167.3 0.568 153.4 14.42 13.2 
0.60 0.187 129.9 4.45 -42.9 0.007 166.1 0.555 147.1 10.84 13.0 
0.70 0.193 119.9 4.34 -50.0 0.008 163.8 0.533 140.9 10.04 12.7 
0.80 0.188 115.9 4.22 -56.8 0.010 160.4 0.519 135.6 8.47 12.5 
0.90 0.185 107.8 4.07 -63.8 0.012 157.3 0.497 130.3 7.55 12.2 
1.00 0.184 101.8 3.88 -70.3 0.015 153.9 0.478 1249 6.50 11.8 
1.20 0.182 93.3 3.63 82.5 0.024 147.1 0.440 116.3 4.58 11.2 
1.40 0.178 87.4 3.38 -93.3 0.032 140.5 0.395 107.8 3.89 10.6 
1.60 0.174 84.7 3.14 -103.6 0.038 133.9 0.346 100.3 3.69 9.9 
1.80 0.166 83.0 2.99 -113.1 0.044 127.1 0.300 93.1 3.47 9.5 
2.00 0.169 84.5 2.86 -122.7 0.052 119.7 0.238 85.7 3.20 9.1 
2.20 0.175 90.8 2.81 -131.4 0.063 114.9 0.181 78.3 2.77 9.0 
2.40 0.181 100.5 2.79 -140.2 0.075 111.9 0.140 83.6 2.39 8.9 
2.60 0.221 107.5 2.81 -147.2 0.087 106.8 0.097 111.7 2.05 9.0 
2.80 0.297 111.0 3.00 -155.5 0.104 105.9 0.120 165.0 1.57 9.5 
3.00 0.400 112.0 3.43 -166.5 0.124 103.6 0.244 176.0 1.05 10.7 
3.20 0.612 99.3 4.18 173.6 0.160 96.1 0.438 176.7 0.446 12.4 
3.40 0.886 70.4 5.31 144.7 0.217 82.7 0.767 159.6 -0.065 14.5 
3.60 0.884 28.5 5.18 102.4 0.237 56.2 1.085 125.3 -0.358 14.3 
3.80 0.644 -3.0 3.75 72.2 0.192 38.1 0.958 94.1 -0.190 11.5 
4.00 0.419 -23.0 2.60 54.8 0.153 33.0 0.755 80.1 0.372 8.3 
ee 





FREQ $11 $21 $12 $22 K" $21 
GHz MAG ANG MAG ANG MAG ANG MAG ANG (dB) (dB) 
0.10 0.059 -142.7 4.04 0.4 0.006 169.9 0.626 -175.2 12.54 12.1 
0.20 0.049 159.1 4.12 -10.3 0.004 167.5 0.654 175.4 17.36 12.3 
0.30 0.059 122.4 4.17 -19.8 0.006 164.4 0.652 167.9 11.49 12.4 
0.40 0.075 101.7 4.14 -28.2 0.006 162.3 0646 161.4 11.71 12.3 
0.50 0.083 88.0 4.09 -37.2 0.008 160.4 0.630 155.2 9.20 12.2 
0.60 0.092 79.0 4.03 -45.7 0.010 158.6 0.615 149.8 7.69 12.1 
0.70 0.105 70.2 3.93 -54.1 0.012 156.5 0.6600 145.2 6.76 11.9 
0.80 0.114 65.1 3.82 61.9 0.015 154.7 0.576 139.3 5.81 11.6 
0.90 0.121 60.0 3.69 -70.6 0.017 152.9 0.549 135.2 5.54 11.3 
1.00 0.126 55.0 3.58 -778 0.019 151.1 0.522 130.6 §.32 11.1 
1.20 0.127 448 3.33 -92.6 0.023 147.4 0.479 123.9 5.01 10.4 
1.40 0.131 40.7 3.06 -107.3 0.028 143.9 0.444 117.6 4.68 9.7 
1.60 0.122 38.7 2.84 -119.6 0.035 140.6 0.417 113.1 4.18 9.1 
1.80 0.102 39.1 2.66 -132.2 0.042 138.4 0.397 109.0 3.82 8.5 
2.00 0.083 49.0 2.50 -144.9 0.048 133.5 0.392 105.2 3.59 8.0 
2.20 0.078 74.5 2.38 -156.8 0.056 127.0 0.372 101.7 3.31 75 
2.40 0.108 91.9 2.33 -169.1 0.065 120.4 0.352 100.1 2.95 7.3 
2.60 0.153 100.3 2.32 178.3 0.073 114.7 0.338 99.0 2.64 7.3 
2.80 0.206 99.2 2.31 164.1 0.086 110.2 0.328 96.9 2.23 7.3 
3.00 0.283 88.3 2.38 147.5 0.103 106.2 0.324 100.2 1.76 7.5 
3.20 0.337 68.6 2.34 127.8 0.117 99.6 0.332 1008 1.52 7.4 
3.40 0.357 475 2.19 106.8 0.135 90.8 0.372 102.0 1.33 6.8 
3.60 0.321 27.3 1.87 87.0 0.145 81.7 0.410 98.8 1.42 5.4 
3.80 0.248 7.1 1.55 70.6 0.154 73.1 0.432 93.5 1.64 3.8 
4.00 0.172 -7.4 1.28 57.2 0.159 64.4 0.440 88.9 1.97 2.1 
Note: 


1. K-Factor Calculation: 


K= 1+ Al? - [S11]? - [S22j? A= S11 S22 - S21 Si2 
2 |S12 Sa1| 
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UPC2723T 





OUTLINE DIMENSIONS (units in mm) LEAD CONNECTIONS 


(Top View) (Bottom View) 


PACKAGE OUTLINE T06 


PAR wD o 
< 
8 





Note: 
All dimensions are typical unless otherwise specified. 





ORDERING INFORMATION INTERNAL SCHEMATIC 


PART NUMBER QUANTITY 
a . 
@) GND 
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NEC 





3 V, 2.7 GHz Si MMIC 
WIDEBAND AMPLIFIER | UP©2745T 





FEATURES NOISE FIGURE AND 
se Rs arc ee GAIN vs. FREQUENCY 
¢ WIDE FREQUENCY RESPONSE: 2.7 GHz Vcc = 3.0 V, icc =7.5 mA 


¢ LOW VOLTAGE OPERATION: 3 V NOMINAL (1.8 MIN) 
¢ LOW POWER CONSUMPTION: 22.5 mW TYP 

¢ SUPER SMALL PACKAGE 

¢ TAPE AND REEL PACKAGING OPTION AVAILABLE 


DESCRIPTION 


The UPC2745T is a Silicon Monolithic integrated circuit which 
is manufactured using the NESAT Ill process. The NESAT III 
process produces transistors with ff approaching 20 GHz. 
This device is suitable as a buffer amplifier for cellular and 
cordless telephone applications. Operating on a 3 volt supply 
(1.8 volt minimum) this IC is ideally suited for hand-held, 
portable designs. 0 1000 2000 3000 


Frequency, f (MHz) 


Gain, Gs (dB) 
Noise Figure, NF (dB) 





NEC's stringent quality assurance andtest procedures assure 
the highest reliability and performance. 


ELECTRICAL CHARACTERISTICS (1a = 25°c, zi = Zs = 500) 


PART NUMBER UPC2745T 
PACKAGE OUTLINE 


SYMBOLS PARAMETERS AND CONDITIONS 


Circuit Current (no signal) Vec = 3.0 V 
Vec = 1.8V 


Small Signal Gain, f = 500 MHz, Vcc =3.0 V 
f = 1000 MHz, Vcc = 3.0 V 
f = 500 MHz, Vcc = 1.8 V 


ful Upper Limit Operating Frequency, Vcc = 3.0 V 
Vcc = 1.8 V 


Saturated Output Power, f = 500 MHz, Vcc = 3.0 V 
f = 1000 MHz, Vcc = 3.0 V 
f = 500 MHz, Vcc = 1.8 V 


Noise Figure, f = 500 MHz, Vcc = 3.0 V 
f = 1000 MHz, Vcc = 3.0 V 
f = 500 MHz, Vcc = 1.8 V 


RLIN Input Return Loss, f = 500 MHz, Vcc = 3.0 V 
f = 1000 MHz, Vcc = 3.0 V 
f = 500 MHz, Vcc = 1.8 V 


RLOuT Output Return Loss, f = 500 MHz, Vcc =3.0 V 
f = 1000 MHz, Vcc =3.0 V 
f = 500 MHz, Vcc = 1.8 V 


ISOL Isolation, f = 500 MHz, Vcc = 3.0 V 
f = 1000 MHz, Vcc = 3.0 V 
f = 500 MHz, Vcc = 1.8 V 
SSB Third Order Intercept, f1 = 500 MHz, f2 = 510 MHz, Vcc = 3.0 V 
f1 = 1000 MHz, f2 = 1010 MHz, Vcc = 3.0 V 
f1 = 500 MHz, f2 = 502 MHz, Vcc = 1.8 V 
RTH (J-A) Thermal Resistance (Junction to Ambient) 
Free Air 
Mounted on a 50 x 50 x 1.6 mm epoxy glass PWB 
Note: 1.The gain at fu is 3 dB down from the gain at 100 MHz. 


= 
N 
o 


= 
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UPC2745T 





ABSOLUTE MAXIMUM RATINGS! (ta = 25°c) RECOMMENDED OPERATING CONDITIONS 


PARAMETERS —[UNTS] MIN [TYP [MAX 
; voc | supply votage | v [18] 3 | 33 
[Tor [operating Temperature | =o | 40 | a5 | 25 


| UNITS: 
Lee 
| too | mA 
| Pw | InputPower | Bm 
mW 
Le 



















“7 
[Storage Temperate | -C_| S510 +160_ 
Notes: 


1. Operation in excess of any one of these parameters may result in 


permanent damage. 
2. Mounted on a 50 x 50 x 1.6 mm epoxy glass PWB (TA = 85°C). 





TYPICAL PERFORMANCE CURVES (1a = 25°c) 


GAIN vs. FREQUENCY 
AND TEMPERATURE POWER vs. FREQUENCY 








=e 
a 
ao J 
2+ 7 
= ® 
oO 5 
& a. 
8 3 
p=] 
O 
0 1000 2000 3000 
Frequency, f (MHz) Frequency, f (MHz) 
NOISE FIGURE AND GAIN vs. FREQUENCY POWER vs. FREQUENCY 
-8 
8 
ao 
= = -12 
gs 7 : 
® — 
) 5 5 
> > 
§ é 
Oo 2 -16 
z 
2 
Vcc #1.8V 
Icc = 4.5mA 
0 -20 
Frequency, f (MHz) Frequency, f (MHz) 
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UPC2745T 
TYPICAL SCATTERING PARAMETERS (ta - 25°c) 





Vcc = 3.0 V, icc = 7.5 mA 











FREQUENCY $11 $21 $12 $22 K1 $21 
(GHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) 

0.1 0.267 -2.0 4.22 -5.2 0.003 92.2 0.611 -4.1 23.00 12.5 

0.2 0.277 -55 4.23 -11.9 0.006 82.3 0.597 -9.2 11.71 12.5 

0.3 0.278 -9.3 4.23 -18.7 0.009 74.0 0.584 -13.5 7.97 12.5 

0.4 0.276 -13.8 4.24 -25.6 0.012 66.5 0.569 -17.1 6.12 12.5 

0.5 0.276 -17.5 4.24 -32.0 0.014 60.1 0.557 -20.4 §.33 12.5 

0.6 0.275 -20.8 4.26 -38.8 0.016 56.2 0.542 -23.4 4.75 12.6 

0.7 0.274 -24.4 4.30 -45.8 0.017 54.6 0.530 -26.1 451 12.7 

0.8 0.273 -26.9 4.31 -52.9 0.018 §3.5 0.520 -29.1 4.31 12.7 

0.9 0.272 -29.9 4.32 -60.1 0.020 51.0 0.511 -31.8 3.92 12.7 

1.0 0.272 -31.4 4.34 675 0.021 49.8 0.504 -34.3 3.74 12.8 

1.2 0.270 -34.3 4.38 -82.0 0.023 46.4 0.493 -40.3 3.43 12.8 

1.4 0.266 -37.3 4.37 -97.6 0.024 42.6 0.481 -46.5 3.35 12.8 

1.6 0.258 -40.2 4.25 -113.8 0.024 42.0 0.465 -53.1 3.53 12.6 

1.8 0.250 -43.1 4.08 -129.6 0.025 41.4 0.438 -58.6 3.66 12.2 

2.0 0.242 -46.0 3.82 -145.2 0.026 40.9 0.401 63.6 3.93 11.6 

2.2 0.231 -48.7 3.50 -161.3 0.027 40.3 0.352 -68.6 4.35 10.9 

2.4 0.215 -50.4 3.24 -174.5 0.027 39.8 0.309 -71.9 4.91 10.2 

2.6 0.195 -51.4 2.97 172.6 0.027 39.2 0.259 -74.4 5.59 9.5 

2.8 0.175 -52.3 2.69 160.3 0.026 38.7 0.215 -74.1 6.61 8.6 

3.0 0.153 -51.3 2.41 150.5 0.026 38.2 0.165 -70.8 7.60 76 

VcE = 1.8 V, icc=4.5 mA 
FREQUENCY $1 $21 $12 $22 K1 $21 
(GHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) 
0.1 0.467 -1.4 2.47 8.7 0.003 63.6 0.608 -5.5 33.13 7.9 
0.2 0.483 -3.9 2.40 -19.2 0.007 62.0 0.596 -11.7 14.57 7.6 
0.3 0.494 -7.6 2.34 -29.6 0.011 60.3 0.580 -17.2 9.60 7.4 
0.4 0.498 -10.7 2.29 -39.0 0.015 58.7 0.557 -21.3 7.40 7.2 
0.5 0.500 -14.9 2.22 -48.1 0.018 57.0 0.538 -25.9 6.51 6.9 
0.6 0.503 -18.6 2.14 -56.9 0.021 55.4 0.511 -29.4 5.99 6.6 
0.7 0.505 -22.5 2.08 649 0.024 53.8 0.501 -33.8 5.44 6.4 
0.8 0.507 -26.1 2.01 -73.5 0.026 §2.1 0.480 -36.1 5.31 6.1 
0.9 0.510 -30.2 1.94 81.8 0.027 50.5 0.470 -40.4 5.34 5.8 
1.0 0.512 -34.2 1.88 -88.2 0.028 48.8 0.446 -43.8 5.46 5.5 
1.2 0.508 -41.3 1.79 -104.2 0.030 45.6 0.415 -49.3 5.57 5.1 
1.4 0.498 -48.6 1.70 -120.4 0.031 42.3 0.390 -54.6 5.90 46 
1.6 0.480 -55.4 1.61 -134.5 0.032 39.0 0.360 -58.7 6.36 4.1 
1.8 0.463 62.1 1.51 -147.3 0.032 35.7 0.326 61.7 7.14 3.6 
2.0 0.438 -69.0 1.43 -160.8 0.032 32.5 0.291 63.3 7.98 3.1 
2.2 0.396 -76.2 1.35 -177.2 0.032 29.2 0.260 64.1 9.02 2.6 
2.4 0.349 -81.5 1.27 174.1 0.033 25.9 0.234 64.2 9.85 2.1 
2.6 0.304 -87.7 1.21 162.9 0.032 22.6 0.205 62.7 11.19 1.7 
2.8 0.273 -93.6 1.15 152.5 0.030 19.3 0.179 -59.6 12.96 1.2 
3.0 0.230 -96.7 1.09 144.7 0.029 16.1 0.160 -54.6 14.59 0.7 
Note: 


1. K factor Calculation: 


K= 1+) Al? -1S11]2 - |S22]2 , A= S11 S22 - Sai S12 
2 |S12 S21] 
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UPC2745T 


LEAD CONNECTIONS 


OUTLINE DIMENSIONS (Units in mm) 


(Bottom View) 


(Top View) 


PACKAGE OUTLINE T06 


(a) 
= 
U) 
sy) 


4. OUTPUT 
5. GND 
6. Vcc 





Note: 


All dimensions are typical unless otherwise specified. 
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EQUIVALENT CIRCUIT 
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ORDERING INFORMATION 
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NEC 


3 V, 1500 MHz 
Si MMIC WIDEBAND AMPLIFIER | UPO2746T 








| NOISE FIGURE 
FEATURES GAIN vs. aESGIC? 


¢« WIDE FREQUENCY RESPONSE: 1500 MHz Vec = 3.0 V, icc = 7.5 mA 
¢« LOW VOLTAGE OPERATION: 3 V NOMINAL (1.8 MIN) 

¢ LOW POWER CONSUMPTION: 22.5 mW TYP 

e SUPER SMALL PACKAGE 18 
¢ TAPE AND REEL PACKAGING OPTION AVAILABLE 


DESCRIPTION 


The UPC2746T is a Silicon Monolithic integrated circuit which 
is manufactured using the NESAT III process. The NESAT Ill 
process produces transistors with ff approaching 20 GHz. 14 
This device is suitable as a buffer amplifier for cellular and 

cordless telephone applications. Operating on a 3 volt supply 

(1.8 volt minimum) this IC is ideally suited for hand-held, 

portable designs. 





Gain, Gs (dB) 
Noise Figure, NF (dB) 





0 1000 2000 


Frequency, f (MHz) 
NEC's stringent quality assurance andtest procedures assure 
the highest reliability and performance. 


ELECTRICAL CHARACTERISTICS (ta - 25°¢, 2: = Zs = 509) 
PART NUMBER 








UPC2746T 









f = 500 MHz, Vcc = 1.8 V 





d 

ISOL Isolation, f = 500 MHz, Vcc = 3.0 V d 
f = 1000 MHz, Vcc = 3.0 V d 

f = 500 MHz, Vcc = 1.8 V d 
d 

d 


SSB Third Order Intercept, f1 = 500 MHz, f2 = 510 MHz, Vcc =3.0 V Bm 
f1 = 1000 MHz, f2 = 1010 MHz, Vcc = 3.0 V 
f1 = 500 MHz, f2 = 502 MHz, Vcc = 1.8 V dBm 


RTH (J-A) Thermal Resistance (Junction to Ambient) 
Free Air °C/W 
Mounted on a 50 x 50 x 1.6 mm epoxy glass PWB °C/W 


Note: 1. The gain at fu is 3 dB down from the gain at 100 MHz. 


PACKAGE OUTLINE TO6 
Circuit Current (no signal) Vcc = 3.0 V 75 
Vcc =1.8V 45 
Small Signal Gain, f = 500 MHz, Vcc = 3.0 V dB 19 
: f = 1000 MHz, Vcc = 3.0 V dB 18.5 
f = 500 MHz, Vcc = 1.8 V dB 14 
Upper Limit Operating Frequency, Vcc = 3.0 V 
Vcc = 1.8 V 
PSAT Saturated Output Power, f = 500 MHz, Vcc = 3.0 V dBm 
f = 1000 MHz, Vcc =3.0 V dBm 
f = 500 MHz, Vcc = 1.8 V dBm 
Noise Figure, f = 500 MHz, Vcc = 3.0 V dB 40 
f = 1000 MHz, Vcc =3.0 V dB 4.2 
f = 500 MHz, Vcc = 1.8 V dB 5.0 
RLIN Input Return Loss, f = 500 MHz, Vcc = 3.0 V dB 
f = 1000 MHz, Vcc = 3.0 V dB 
f = 500 MHz, Vcc = 1.8 V dB 
RLout Output Return Loss, f = 500 MHz, Vcc = 3.0 V dB 8.5 
f = 1000 MHz, Vcc = 3.0 V dB 8.5 
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UPC2746T 





ABSOLUTE MAXIMUM RATINGS! (1a = 25°c) RECOMMENDED OPERATING CONDITIONS 
[SvMBOLS| PARAMETERS | UNTS. uNTS 
veo | Supa votags |v — 
Tce | Tota supty Curent | ma Operating Tempera 
ee a 

[Pr | Toe Power Dispaton® | mw | 280 
0 
= 






TEST CIRCUIT 





2 
Operating Temperature 


Storage Temperature -55 to +150 
Notes: 


1. Operation in excess of any one of these parameters may result in 
permanent damage. 
2. Mounted on a 50 x 50 x 1.6 mm epoxy glass PWB (TA = 85°C). 





TYPICAL PERFORMANCE CURVES (1 = 25°c) 


GAIN vs. FREQUENCY 

















AND TEMPERATURE POWER vs. FREQUENCY 
20 
0 
_ 18 
J 5 
8 aS 
£ 16 5 
§ Ese 
14 é 
-8.0 
0 1000 2000 
Frequency, f (MHz) Frequency, f (MHz) 
NOISE FIGURE AND GAIN vs. FREQUENCY POWER vs. FREQUENCY 
65 
i 
pL INA |: j 
61 55 5 = 
¢ ~ 5 
§ : 3 
a a. 
9 50 = 
Voc = 1.8V 
Icc = 4.5 mA 
7 
fr) 1000 2000 
Frequency, f (MHz) Frequency, f (MHz) 
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UPC2746T 





TYPICAL SCATTERING PARAMETERS (ta - 25°c) 


Vcc = 3.0 V, icc = 7.5 mA 











FREQUENCY $11 $21 $12 $22 K1 
(GHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) 
0.1 0.213 164.0 9.11 6.4 0.001 122.7 0.362 -2.5 45.48 19.2 
0.2 0.204 146.5 9.30 -15.3 0.002 118.8 0.359 6.0 22.39 19.4 
0.3 0.197 130.0 9.30 -25.0 0.003 114.7 0.365 -9.2 14.88 19.4 
0.4 0.201 117.8 9.23 -34.3 0.004 110.5 0.370 -12.0 11.17 19.3 
0.5 0.209 106.1 9.17 -43.6 0.005 106.6 0.378 -15.6 8.89 19.2 
0.6 0.219 93.9 9.08 -53.0 0.006 102.4 0.382 -19.7 741 19.2 
0.7 0.231 87.3 8.91 -62.0 0.008 98.8 0.389 -23.9 5.59 19.0 
0.8 0.242 76.6 8.75 -71.9 0.009 94.6 0.389 -29.0 5.03 18.8 
0.9 0.255 66.3 8.61 81.5 0.011 90.8 0.393 -348 4.13 18.7 
1.0 0.265 56.2 8.46 -91.9 0.012 87.2 0.385 -405 3.86 18.5 
1.1 0.275 456 8.15 -101.4 0.013 83.0 0.381 -475 3.68 18.2 
1.2 0.286 35.5 7.79 -110.5 0.014 79.7 0.368 -52.4 3.59 17.8 
1.3 0.296 26.5 7.44 -119.6 0.015 76.0 0.355 -58.9 3.53 17.4 
1.4 0.300 18.6 6.98 -129.1 0.016 74.2 0.335 -643 3.57 16.9 
1.5 0.296 11.5 6.55 -137.8 0.016 726 0.314 -70.1 3.88 16.3 
1.6 0.292 4.7 6.08 -146.4 0.016 71.0 0.290 _—-75.1 4.27 15.7 
1.7 0.288 05 5.63 -153.8 0.016 68.9 0.264 #-78.7 471 15.0 
1.8 0.285 -4.4 5.21 -161.5 0.017 67.4 0.235 -81.4 4.88 14.3 
1.9 0.281 -10.1 4.77 -168.8 0.017 65.8 0.206 = -83.1 5.42 13.6 
2.0 0.266 -16.2 4.25 -175.0 0.017 61.3 0.180 -848 6.21 12.6 
Vcc = 1.8 V, icc = 4.5 mA 
FREQUENCY St sa $12 $22 K1 $21 
GHz MAG ANG MAG ANG MAG ANG MAG ANG (dB) 
0.1 0.211 11.1 5.15 8.7 0.003 38.3 0.355 -5.3 26.96 14.2 
0.2 0.255 8.5 5.11 -19.8 0.004 43.9 0.355 -10.6 19.92 14.2 
0.3 0.287 6.5 5.00 -31.2 0.006 49.3 0.353 -16.2 13.31 14.0 
0.4 0.302 3.5 4.88 -41.2 0.008 54.9 0.346 -21.1 10.18 13.8 
0.5 0.316 -1.5 4.73 -51.3 0.009 59.1 0.339 -26.1 9.29 13.5 
0.6 0.329 -§.5 4.58 61.1 0.011 61.0 0.329 -30.4 7.83 13.2 
0.7 0.341 -9.9 4.41 -69.9 0.013 60.8 0.321 -35.8 6.85 12.9 
0.8 0.352 -14.8 4.17 -79.8 0.014 59.3 0.305 -40.4 6.75 12.4 
0.9 0.361 -19.2 3.94 -89.1 0.015 57.0 0.298 -46.1 6.64 11.9 
1.0 0.367 -25.0 3.75 -100.0 0.016 54.6 0.277 -§1.3 6.60 11.5 
1.1 0.372 -29.5 3.57 -108.4 0.018 49.4 0.264 -56.2 6.18 11.1 
1.2 0.378 -34.3 3.47 -114.7 0.019 45.7 0.247 -59.1 6.05 0.8 
1.3 0.381 -38.7 3.26 -122.8 0.020 43.8 0.237 63.7 6.13 10.3 
1.4 0.375 -42.1 3.13 -131.0 0.020 42.9 0.219 -65.0 6.49 9.9 
1.5 0.371 -47.2 2.95 -138.5 0.021 41.9 0.206 -69.6 6.62 9.4 
1.6 0.363 -§1.2 2.78 -145.6 0.021 41.0 0.187 -70.4 7.14 8.9 
1.7 0.355 -56.1 2.60 -153.1 0.020 40.5 0.166 -718 8.14 8.3 
1.8 0.337 -58.5 2.51 -158.7 0.020 40.1 0.155 -71.4 8.59 8.0 
1.9 0.325 -61.2 2.40 -166.5 0.020 39.8 0.136 -69.7 9.12 7.6 
2.0 0.312 -63.9 2.28 -171.6 0.019 39.6 0.120 -69.6 10.25 7.2 





Note: 
1. K Factor Calculation: 


K = 14) Al? - [S11]? - [S22]? , A= S11 S22 - S21 S12 
2 |S12 Sa1| | 


UPC2746T 





OUTLINE DIMENSIONS (Units in mm) 


PACKAGE OUTLINE T06 


+0.2 
28-93 


i 5 -_ 





Note: 
All dimensions are typical unless otherwise specified. 


EQUIVALENT CIRCUIT 


Vcc 


OUT 


ORDERING INFORMATION 


PART NUMBER 
UPC2746T-E3 3K/Reel 


Note: 
Embossed Tape, 8 mm wide. 
Pins 1, 2, 3 are in tape pull-out direction. 
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LEAD CONNECTIONS 





(Top View) (Bottom View) 
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RECOMMENDED P.C.B. LAYOUT (units in mm) 











NEC 


3 V, 900 MHz 


Si MMIC AMPLIFIER | UPO2747T 





NOISE FIGURE AND 
FEATURES GAIN vs. FREQUENCY 
¢ LOW VOLTAGE - LOW CURRENT: 5 mA at3 V Vec = 3.0 V, icc =5mA 


« LOW POWER CONSUMPTION: 15 mW TYP 
« SUPER SMALL PACKAGE 
¢ TAPE AND REEL PACKAGING OPTION AVAILABLE 12 


DESCRIPTION 


The UPC2747T is a Silicon Monolithic integrated circuit which 
is manufactured using the NESAT III process. The NESAT Iil 
process produces transistors with ff approaching 20 GHz. 
This amplifier was designed for 900 MHz receivers in cellular 
and cordless telephone applications. Operating on a 3 volt 
supply (1.8 volt minimum) this IC is ideally suited for hand- 
held, portable designs. 


Gain, Gs (dB) 
r 
Noise Figure, NF (dB) 





Frequency, f (MHz) 
NEC's stringent quality assurance and test procedures assure 
the highest reliability and performance. 


ELECTRICAL CHARACTERISTICS (1a = 28°c, zi = Zs =50 9) 
PART NUMBER | UPC2747T 









PACKAGE OUTLINE 
SYMBOLS PARAMETERS AND CONDITIONS | UNITS | 
Circuit Current (no signal) Vcc = 3.0 V 7.0 
Vcc =1.8V 
Small Signal Gain, f = 900 MHz, Vcc = 3.0 V dB 
f = 900 MHz, Vcc = 1.8 V dB 
ful Upper Limit Operating Frequency, Vcc = 3.0 V 
Vec=1.8V 
PSAT Saturated Output Power, f = 900 MHz, , Vcc = 3.0 V dBm 
f = 900 MHz, Vcc = 1.8 V dBm 


Noise Figure, f = 900 MHz, Vcc = 3.0 V 
f = 900 MHz, Vcc = 1.8 V 


Input Return Loss, f = 900 MHz, Vcc = 3.0 V 


f = 900 MHz, Vcc = 1.8 V 


RLOUT Output Return Loss, f = 900 MHz, Vcc = 3.0 V 
f = 900 mHz, Vcc =1.8V 


ISOL Isolation, f = 900 MHz, Vcc = 3.0 V 
f = 900 MHz, Vcc = 1.8 V 





aaiaa;ad/aa 
Do nvnoaiwnogivnw 











SSB Third Order Intercept, f1 = 500 MHz, f2 = 510 MHz, Vcc = 3.0 V dBm 
f1 = 900 MHz, f2 = 902 MHz, Vcc =3.0 V dBm 
f1 = 1000 MHz, f2 = 1010 MHz, Vcc =3.0 V dBm 
f1 = 900 MHz, f2 = 902 MHz, Vcc = 1.8 V dBm 


Thermal Resistance (Junction to Ambient) 
Free Air 
Mounted on a 50 x 50 x 1.6 mm epoxy glass PWB 


RTH (J-A) 






a 





Note: 
1.The gain at fu is 3 dB down from the gain at 100 MHz. 
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ABSOLUTE MAXIMUM RATINGS! (ta - 25°c) 


SYMBOLS PARAMETERS 


Supply Voltage 


Total Supply Current 
Input Power 


Notes: 


1. Operation in excess of any one of these parameters may result in 
permanent damage. 
2. Mounted on a 50 x 50 x 1.6 mm epoxy glass PWB (TA = 85°C). 





TYPICAL PERFORMANCE CURVES (ta - 25°c) 


GAIN vs. FREQUENCY 
AND TEMPERATURE 


12 


Gain, Gs (dB) 
7 


Vcc = 3.0V 
Icc = 5 mA 





0 1000 2000 
Frequency, f (MHz) 


NOISE FIGURE AND GAIN vs. FREQUENCY 


Gain, Ga (dB) 
> 
Noise Figure, NF (dB) 


Voc = 1.8V 
icc =3mA 





0 1000 2000 
Frequency, f (MHz) 


RECOMMENDED OPERATING CONDITIONS 








PARAMETERS _ | UNITS| MIN | TYP 
| Supply Voltage | v | 18 | 3 | 33 | 
| -40 | 


Operating Temperature 





TEST CIRCUIT 








Output Power, (dBm) 


Power (dBm) 


Vcc 


POWER vs. FREQUENCY 





Frequency, f (MHz) 


POWER vs. FREQUENCY 


Vcc #1.8V 
icc =3mA 





Frequency, f (MHz) 


UPC2747T 
TYPICAL SCATTERING PARAMETERS (ta = 25°c) 





Vcc = 3.0 V, icc = 5.0 mA 














FREQUENCY $11 $21 $12 $22 K1 $21 
(GHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) 
0.1 0.061 -175.8 3.84 -40 0.001 120.5 0.249 -1.9 121.68 11.7 
0.2 0.075 -168.9 4.10 -12.5 0.001 118.8 0.255 4.2 113.38 12.3 
0.3 0.093 -167.4 4.18 -23.0 0.002 117.0 0.261 -5.7 55.26 12.4 
0.4 0.117 -174.1 4.17 -33.0 0.003 115.2 0.266 -7.0 36.64 12.4 
0.5 0.134 175.3 4.15 -42.5 0.004 113.7 0.272 -8.7 27.40 12.4 
0.6 0.142 163.9 4.12 -52.0 0.004 112.2 0.277 ~=—-10.6 27.46 12.3 
0.7 0.152 153.7 4.07 61.1 0.005 110.8 0.281 -13.1 22.12 12.2 
0.8 0.159 142.9 4.02 -70.7 0.006 109.3 0.283 -15.8 18.60 12.1 
0.9 0.154 131.7 3.97 -80.0 0.008 107.8 0.288 -19.3 14.11 12.0 
1.0 0.148 120.7 3.92 -90.2 0.009 106.3 0.287 -22.6 12.73 11.9 
1.1 0.143 110.5 3.83 -99.3 0.012 104.8 0.287 -27.6 9.79 11.7 
1.2 0.139 101.1 3.70 -108.1 0.013 103.4 0.284 -30.2 9.39 11.4 
1.3 0.135 88.5 3.55 -117.0 0.014 101.9 0.279 -34.7 9.12 11.0 
1.4 0.131 80.9 3.38 -126.2 0.015 100.4 0.272 3-37.3 8.99 10.6 
1.5 0.126 71.1 3.23 -134.8 0.016 98.0 0.264 -41.3 8.87 10.2 
1.6 0.121 61.5 3.07 -143.3 0.017 95.6 0.256 -43.7 8.84 9.7 
1.7 0.120 55.6 2.89 -150.9 0.018 93.2 0.243 -458 8.93 9.2 
1.8 0.118 48.0 2.72 -158.8 0.020 92.6 0.234 -46.2 8.58 8.7 
1.9 0.113 42.9 2.53 -166.6 0.022 91.6 0.219 -47.0 8.46 8.1 
2.0 0.105 34.7 2.32 -173.1 0.024 89.2 0.209 -46.4 8.51 7.3 
Vcc = 1.8 V, icc = 3.0 mA 
FREQUENCY sn sa $12 $22 K1 $21 
GHz MAG ANG MAG ANG MAG ANG MAG ANG (dB) 
0.1 0.436 6.3 1.79 -5.1 0.003 63.5 0.259 -3.8 70.31 5.1 
0.2 0.428 -15.1 1.89 -14.8 0.004 62.0 0.260 8.1 50.34 5.5 
0.3 0.416 -23.9 1.94 -26.3 0.005 60.6 0.259 -11.9 39.74 5.8 
0.4 0.388 -30.7 1.97 -37.5 0.006 59.1 0.256 -13.9 33.54 5.9 
0.5 0.366 -37.2 1.96 -49.1 0.008 57.6 0.252 -17.5 25.83 5.8 
0.6 0.352 -41.4 1.92 -60.3 0.009 56.1 0.247 -19.9 23.77 5.7 
0.7 0.337 -46.8 1.87 -71.0 0.011 54.6 0.240 -24.3 29.27 5.4 
0.8 0.332 -50.4 1.82 -81.8 0.013 §3.2 0.232 -25.9 17.75 5.2 
0.9 0.327 -55.0 1.74 -92.4 0.014 51.7 0.224 -31.0 17.37 48 
1.0 0.328 -60.3 1.67 -104.2 0.015 50.2 0.215 -33.1 16.95 45 
1.1 0.328 -66.2 1.60 -113.8 0.017 48.7 0.207 -36.1 15.66 4.1 
1.2 0.329 -70.9 1.54 -121.2 0.019 47.3 0.199 -36.5 14.60 3.8 
1.3 0.328 -76.7 1.48 -130.0 0.021 45.8 0.194 -39.8 13.78 3.4 
1.4 0.324 -81.9 1.42 -138.9 0.021 443 0.189 -39.9 14.43 3.0 
1.5 0.318 -87.2 1.36 -146.6 0.022 42.8 0.185 -41.3 14.47 2.7 
1.6 0.311 -92.6 1.29 -154.5 0.022 41.3 0.181 -42.9 15.36 2.2 
1.7 0.302 -99.0 1.22 -162.7 0.022 39.9 0.177 -44.2 16.36 1.7 
1.8 0.288 -103.8 1.16 -168.3 0.021 38.4 0.172 -45.6 18.23 1.3 
1.9 0.267 -109.8 1.10 -176.1 0.020 36.9 0.166 -47.2 20.49 0.8 
2.0 0.243 -116.2 1.04 176.8 0.019 35.4 0.156 -48.5 23.20 0.3 
Note: 


1. K Factor Calculation: 


K = 1+ Al? - [S11]? - |S22j? , A= S11 S22 - Sa1 S12 
2 |S12 S21} 
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OUTLINE DIMENSIONS (units in mm) 


LEAD CONNECTIONS 


(Bottom View) 


(Top View) 


PACKAGE OUTLINE T06 


INPUT 


2.. GND 
3. GND 


e 
~= 





4. OUTPUT 
5. GND 
6. Vcc 


0.13+0.1 
v 


iat ds 
at 


¥ 


00.1 


0 


All dimensions are typical unless otherwise specified. 


EQUIVALENT CIRCUIT 


Note: 
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NEC 


3 V, 900 MHz 
LOW NOISE SI MMIC AMPLIFIER | UPO2748T 








FEATURES NOISE FIGURE AND 
a GAIN vs. FREQUENCY 
¢ 2.8 dB NOISE FIGURE Vcc = 3.0 V, icc = 6mA 


20 


¢ LOW VOLTAGE - LOW CURRENT: 6 mA at 3 V 
« LOW POWER CONSUMPTION: 18 mW TYP 


¢ SUPER SMALL PACKAGE 18 a 
¢ TAPE AND REEL PACKAGING OPTION AVAILABLE a u 
ue) 
) 
DESCRIPTION G 5 
ae Cc = 
The UPC2748T is a Silicon Monolithic integrated circuit which & F 
‘Oo 
za 


is manufactured using the NESAT III process. The NESAT Ill 
process produces transistors with fT approaching 20 GHz. 
This amplifier was designed for 900 MHz receivers in cellular 
and cordless telephone applications. Operating on a 3 volt 
supply (1.8 volt minimum) this IC is ideally suited for hand- 
held, portable designs. 





Frequency, f (MHz) 


NEC's stringent quality assurance and test procedures assure 
the highest reliability and performance. 


ELECTRICAL CHARACTERISTICS (ta = 25°C, 2: = Zs = 500) 
PART NUMBER UPC2748T 










PACKAGE OUTLINE 
SYMBOLS PARAMETERS AND CONDITIONS | units | 
icc Circuit Current (no signal) Vcc = 3.0 V 
Vcc = 1.8V 
Small Signal Gain, f = 900 MHz, Vcc = 3.0 V dB 
f = 900 MHz, Vcc = 1.8 V dB 
fu Lower Limit Operating Frequency, Vcc = 3.0 V 
Vcc =1.8V 
fu2 Upper Limit Operating Frequency, Vcc = 3.0 V 
Vec = 1.8 V 
PSAT Saturated Output Power, f = 900 MHz, , Vcc =3.0 V dBm 
f = 900 MHz, Vcc = 1.8 V dBm 


Noise Figure, f = 900 MHz, Vcc = 3.0 V 
f = 900 MHz, Vcc = 1.8 V dB 
RLIN Input Return Loss, f = 900 MHz, Vcc = 3.0 V dB 
f = 900 MHz, Vcc = 1.8 V dB 
RLOUT Output Return Loss, f = 900 MHz, Vcc = 3.0 V dB 
f = 900 MHz, Vcc = 1.8 V dB 


ISOL isolation, f = 900 MHz, Vcc = 3.0 V d 
f = 900 MHz, Vcc = 1.8 V d 
f1 = 1000 MHz, f2 = 1010 MHz, Vcc = 3.0 V 


| f1 = 900 MHz, f2 = 902 MHz, Vcc = 1.8 V 


RTH (J-A) Thermal Resistance (Junction to Ambient) 
Free Air 
Mounted on a 50 x 50 x 1.6 mm epoxy glass PWB 


Note: 
1.The gain at fi is 3 dB down from the gain at 900 MHz. 
2.The gain at fu is 3 dB down from the gain at 900 MHz. 











SSB Third Order Intercept, f1 = 500 MHz, f2 = 510 MHz, Vcc =3.0 V 


f1 = 900 MHz, f2 = 902 MHz, Vcc = 3.0 V 









a 
w 
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ABSOLUTE MAXIMUM RATINGS! (ta - 25°c) RECOMMENDED OPERATING CONDITIONS 
vec | Sumy votes |v 40 
ie | Total supply Curent | ma | 1s | — L_Tor [Operating Temperature 

[rw | pero | tm | 
T mw [200 









TEST CIRCUIT 


Total Power Dissipation? 280 
Operating Temperature 
Storage Temperature Leer -55 to +150 


Notes: 

1. Operation in excess of any one of these parameters may result in 
permanent damage. 

2. Mounted on a 50 x 50 x 1.6 mm epoxy glass PWB (TA = 85°C). 





TYPICAL PERFORMANCE CURVES 1a = 25°c) 


GAIN vs. FREQUENCY 
AND TEMPERATURE POWER vs. FREQUENCY 








18 E 
oa a 
2 z= 
Q 5 
8 16 é 
& Oo. 
& 3 8.0 
14 6 
Vcc = 3.0V 
icc =6 mA 
-12.0 
0 1000 2000 
Frequency, f (MHz) Frequency, f (MHz) 
NOISE FIGURE AND GAIN vs. FREQUENCY POWER vs. FREQUENCY 
12 
10 J 
a z 
3 E 
6° ES 2 
iL ® 
Cc 
§ ® : 
) 3 s 
6 
4 
0 1000 2000 
Frequency, f (MHz) Frequency, f (MHz) 
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TYPICAL SCATTERING PARAMETERS (1a = 25°c) 


Vcc = 3.0 V, icc = 6.0 mA 





FREQUENCY sn __— Sa 
(GHz) MAG ANG MAG ANG 
0.1 0.102 177.8 5.33 5.9 
0.2 0.115 -176.8 6.45 1.0 
0.3 0.138 -1778 7.11 -10.1 
0.4 0.166 174.7 TAT L:) -21.3 
0.5 0.185 164.2 8.10 -32.3 
0.6 0.199 150.2 8.44 -44.1 
0.7 0.211 141.1 8.50 -54.4 
0.8 0.207 128.8 8.57 67.4 
0.9 0.201 111.9 8.64 -79.6 
1.0 0.181 93.4 8.63 -94.0 
1.1 0.166 81.7 8.38 -104.5 
1.2 0.161 71.9 7.71 -115.6 
1.3 0.147 57.4 7.30 -126.6 
1.4 0.131 47.7 6.67 -137.3 
1.5 0.121 37.1 6.21 -146.9 
1.6 0.104 26.8 5.70 -156.0 
1.7 0.096 21.9 5.19 -163.7 
1.8 0.092 16.0 4.74 -171.1 
1.9 0.085 12.7 4.21 -179.0 
2.0 0.060 7.0 3.99 175.3 


Vcc = 1.8 V, icc = 3.5 mA 


FREQUENCY $11 $21 

(GHz) MAG ANG MAG ANG 
0.1 0.497 -9.3 1.99 5.3 
0.2 0.489 -16.0 2.44 -0.8 
0.3 0.470 -23.8 2.81 -13.1 
0.4 0.439 -29.7 3.06 -26.8 
0.5 0.420 -34.3 3.18 -41.1 
0.6 0.412 -37.8 3.21 -55.1 
0.7 0.406 -43.0 3.19 68.3 
0.8 0.413 -47.3 3.07 -81.7 
0.9 0.422 -53.1 2.91 -94.1 
1.0 0.427 -59.0 2.75 -108.1 
1.1 0.431 -66.8 2.58 -119.0 
1.2 0.432 -72.3 2.45 -127.0 
1.3 0.429 -79.5 2.30 -136.2 
1.4 0.423 -85.8 2.17 -145.4 
1.5 0.415 -91.2 2.01 -153.4 
1.6 0.406 -97.7 1.89 -161.5 
1.7 0.393 -103.9 1.78 -169.5 
1.8 0.379 -110.1 1.65 -174.4 
1.9 0.364 -115.7 1.53 178.2 
2.0 0.349 -122.2 1.40 170.8 

Note: 


1. K Factor Calculation: 


2 
K= 1+1A]?- [S11]? - \S22 , A= S11 S22 - Sai Si2 
2 |S12 S21] 
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LEAD CONNECTIONS 


OUTLINE DIMENSIONS (units in mm) 


(Bottom View) 


(Top View) 


PACKAGE OUTLINE T06 





All dimensions are typical unless otherwise specified. 


EQUIVALENT CIRCUIT 


Note: 
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Pins 1, 2, 3 are in tape pull-out direction. 


Embossed Tape, 8 mm wide. 


Note: 
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Selection Guide................. 6-2 
Alphanumeric Index .......... 6-4 


GaAs MMIC Selection Guide 








WIDEBAND AMPLIFIERS 


UPG100B 
UPG101B 
UPG103B 

| UPG105B-1 
UPG110B 
UPG110B-L 
UPG100P 
UPG101P 
UPG103P 
UPG110P 


UPG110P-L 
UPG122P 


0.05 to 3.0 
0.05 to 3.0 
0.05 to 3.0 
2.7 to 4.2 
2.0 to 8.0 
2.0 to 8.0 
0.05 to 3.0 
0.05 to 3.0 
0.05 to 3.0 
2.0 to 8.0 


2.0 to 8.0 
3.1 to 3.4 


SPDT SWITCHES 


Test 


— Conditions : 


VDD = +5V 
VGG = -5V 


Vop = +8V 


Vac = -5V 


VbD = +5V 
VaG = -5V 


VDD = +5V 
Vac =-5V | 


VDD = +8V 


VDD = +8V. 


VpbD=+5V 
VaG=-5V 


Vpp=+8V 
VaG=-5V 


Vpp=+5V 
VGG=-5V 
VbD=+8V 
VpD=+8V 


Vop=+5V 
VaG=-5V 


Hermetic Metal 
Ceramic 


Hermetic Metal 


‘Ceramic 


Hermetic Metal 
Ceramic 


_| Hermetic Metal 


Ceramic 


Hermetic Metal 
Ceramic 


Hermetic Metal 
Ceramic 


Loss |@ 1.0GHz) 


Hermetic Metal 
Ceramic 


U 
UPG107P | DC to 3.4 | 


BFO8 | Hermetic Metal 
Ceramic 


oe See. ee 





Note: 
1. The UPG100B/P and UPG101B/P can also be used as an AGC Amplifier. 
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PRESCALERS 


UPG501B 
| UPG502B 


UPG503B 


UPG504B 
UPGS506B 


UPGS501P 
UPG502P 
UPG503P 
UPG504P 
UPGS506P 
Notes: 
1. fin= 1.5 to 4.5 GHz 
2. fin= 5.0 to 7.4 GHz 
3. fin = 5.0 to 7.0 GHz 


4. fin = 9.0 to 13.0 GHz 
. fin = 2.5 GHz 


on 





(GHz) 


_Pins+10dBm_ | | (mays Tres 


Tre [Min | in [typ [MAX | Conditions 


0.7 to 5.3 Vop = +10V Hermetic Metal 


Ceramic 


051053 | 5! 1} 80 |--70- 1 g0- | ee. | Hermetic Metal 


Ceramic | 


3.5 to 9.0 Vop = 3.8V Hermetic Metal 
Vss1 =0V Ceramic 
Vss2 = -2.2V 


2.310 8.4 38 «|| 655 Cd] 78 | vA Hermetic Metal 
: Ceramic 


8.0 to 14.0 Hermetic Metal 


Ceramic 
0.7 to 5.3 ie pod ? Vop = +10V 
0.5 to 5.3 


3.5t09.0 | 80 | 130 | Voo=3.8V 


2308.4 Vss1 = 0V 
—8:0t014.0 | 24 | 2 0 | 105 | 140 | Vss2=-2.2V 


6. fin = 3.7 GHz 
7. fin = 5.0 GHz 
8. fin = 9.0 GHz 
9. fin = 8.0 GHz 
10. fin = 14.0 GHz 
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1 A 


PAGE 
PART NUMBER DESCRIPTION NUMBER 
* UPG100B Low Noise Wide-Band Amplifier ..................csscccsssccssssscessssecsssscsessscceesssseeessseesessssceeseesees 6-5 
* UPG100P Low Noise Wide-Band Amplifier .....................scccssccsssscsssrccsssccsssccssccssseccssnsessseseesseeeseeeees 6-5 
* UPG101B Medium Power Wide-Band Amplifier .....................sssssccccsssssssssccsccssssssssssscesecsssssssssseseesens 6-8 
* UPG101P Medium Power Wide-Band Amplifier ....................:ccccssssssscsssssrsccssnscsscessssseeseesssssseescssees 6-8 
UPG103B Low Noise Wide-Band Amplifier ...................csscssscsssscssssecesssccsssscssscsssecsssscessecesseeesarees 6-11 
UPG103P Low Noise Wide-Band Amplifier ....................ssccsscccssscsssscesssscsssssssscsssecessecsssssessseeseees 6-11 
UPG105B-1 GaAs S-Band Low Noise Amplifier ....................ccssccssssscessscccssssssssssecesssscssesssessessseesees 6-13 
UPG106B 2.5 GHz Wide-Band AGC Amplifier ...................s:sccsssccsssscsssecsssssssnessssccsssecessecessesesees 6-15 
UPG106P 2.5 GHz Wide-Band AGC Amplifier ...................cccccsssccsssesssccsssssssecsssscessesesssseessesenses 6-15 
* UPG107B S-Band SPDT MMIC SWIICH 00.00... ecsscecseeessecesseccesseceeseeessssesscecesseeeesaeeeeseseesseeees 6-18 
* UPG107P S-Band. SPDT MMIC SWICK ssciciscinieidsnine cssteeenreai ceisler 6-18 
* UPG110B 2-8 GHZ Wide-Band Amplifier ...................::ccssscssssssesssssccesssecessssccessseessssnessessseeeessereeees 6-22 
* UPG110B-L Low Current 2-8 GHz Wide-Band Amplifier ....................ccsscssccsscecssseecssreeessscesssecesnees 6-25 — 
* UPG110P 2-8 GHZ Wide-Band Ampplifior ...................ccsssccsssssscccsssssceccescsssccsssssneeseesssseeeeessssaeeeees 6-22 
* UPG110P-L - Low Current 2-8 GHz Wide-Band Amplifier ......................cccccssssscccccsssssssssrreccccesssssseeees 6-25 
UPG122P Low Noise GaAs MMIC Amplifier ....................csccccsscccssecesssccsssscesecessesescesesssesessscensees 6-28 
UPG501B 5 GHz Divide-By-4 Static Presale ................eccsscssssscssscccssccesesesssecssseccsssecesseesseeees 6-30 
UPG501P 5 GHz Divide-By-4 Static Prescaller ..................ccsscccssccsssccssceessccssecesssecessseesssesssseesees 6-30 
UPG502B 5 GHz Divide-By-2 Static Prescaller ..................ccsscccssscscsssscccssssecsssccesessseceessseesesseceses 6-34 
UPG502P 5 GHz Divide-By-2 Static Prescaller ...................ccsssccssssccsssssccssstecssssccssssceesssseeessseseeses 6-34 
* UPG503B 9 GHz Divide-By-4 Dynamic Prescalle ..................:ccssscccssssccsssrccsssseccssssecesssssecsssseesees 6-38 
* UPG503P 9 GHz Divide-By-4 Dynamic Prescaler ...................:cssccsssscesseecsseceesssesssccessseecsseesesseeses 6-38 
* UPG504B 9 GHz Divide-By-2 Dynamic Prescallel .................::ccssscccsssssccssscesssscccsssccesssseeesssecesees 6-42 
* UPG504P 9 GHz Divide-By-2 Dynamic Prescaller ...................cccsscccssscssssccssecesssecsssscesseeeesseecsnerens 6-42 
* UPG506B 14 GHz Divide-By-8 Dynamic Prescaler ...................ccscccccssecccssccesssceeesssscceessseceeseeees 6-46 
* UPG506P 14 GHz Divide-By-8 Dynamic Prescaler ..................cccsssccessscccessccsssscceesssscceesssesssnneees 6-46 


Bold = New Products 
= Not Recommended for New Design 
= Space Qualified 
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WIDE-BAND AMPLIFIER | UPG100P 
































FEATURES 

- ULTRA WIDE BAND: 50 MHz to 3 GHz biked ahd Nira lan 

¢ LOW NOISE: 2.7 dB TYP at f = 50 MHz to 3 GHz 20 10 

¢ INPUT/OUTPUT IMPEDANCE MATCHED TO 50 2Q Her tt 

- HERMETIC SEALED PACKAGE ASSURES HIGH rail +N _ 
RELIABILITY eg _me Mvoo-esv lI PIII 

- WIDE OPERATING TEMPERATURE RANGE & maniilll sass Tan 28 Balls 

SOM ee eM 

DESCRIPTION, §° Crem TEI °2 

The UPG100 is a GaAs monolithic integrated circuit designed LE g 

as a low noise amplifier from 50 MHz to 3 GHz. This device is a a, SSR 2 






suitable for low noise IF gain stages in microwave communica- 
tion and measurement equipment. 


El aa 
o LET TTI TT 


10 20 50 100 200 500 1000 5000 


Frequency, f (MHz) 


ELECTRICAL CHARACTERISTICS (ta = 25°c, Von = +5V, Vac = -5 V, f = 0.05 to 3 GHz, Zs = ZL = 509 


UPG100B, UPG100P 
B08, CHIP 











PART NUMBER 
PACKAGE OUTLINE 





SYMBOLS [PARAMETERS AND CONDITIONS __—~=~=~*~rSCTS ||P MAX 
[too | branBias Curent SSSCSC*~<“—~*~s*~‘iSmA CYC 
[ea] ate Bisa Curent SSS vd or) ts 
ce | Powrcin SCSC~<“—~S et 
[aa | FlamessGanSSSSCSC~—~S~—SsSsSsSCSsSsS wt 
[we | Noworgue SSOSC~“~*~*~*~“‘“‘—*S*S*S*~—~“‘—*~S*~*~‘—~—~—sSSBSYSSS*dSCi id 
[run | inputRowm iss ——SC—“‘*~*S*~“‘*~“‘“‘*~*S*é*sSCBSC‘dESCSSCd 
[ruour | ovputRown tas SSS ws Pt 
a | 
| _ Pigs | ~—OutputPower es  —“‘“C‘“‘(‘CSSCLLCLCLCUdTC hCBmlhhlUrdT lr CU HC 

RTH (cio) | Thermal Resistance (Channelto Case) ——=SSC~=—“~*~—*~‘“‘“‘—‘—*~*~*~‘—‘—‘id wT SCT TSC*idYC(C 
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UPG100B, UPG100P 
ABSOLUTE MAXIMUM RATINGS! (1a = 25°c) 3RD ORDER INTERMODULATION vs. 


OUTPUT POWER and INPUT POWER 
SYMBOLS PARAMETERS | UNITS | RATINGS 
| Vos | Gatevottaga | Vo] Pid = 8.6 dBm 
Input Voltage > 7 
soain| Ww 4m 
= 






UNITS 





Total Power Dissipation 45 


VOD = +5V 


Output Power, Pout (dBm) 
o 


Operating Temperature °C -65 to +125 VGG = -5V 
AF = 5 MH 
Storage Temperature 65 to +175 : 
Notes: 1g 
1. Operation in excess of any one of these conditions may result in oft - 2 « 918 MHz 
permanent damage. i 
2. TCASE (Tc) < 125°C 0 2t2-11 = 835 MHz 





Input Power, Pin (dBm) 


TYPICAL PERFORMANCE CURVES (ta - 25°c) 


INPUT AND OUTPUT RETURN LOSS 
vs. FREQUENCY ISOLATION vs. FREQUENCY 


ed HE 
TPE EI LL 












Return Loss, Rt (dB) 
8 


ee GE Ge Ee Ge ee eee 
Isolation, ISOL (dB) 













0 a 
co LLU TCI ELT 
10 20 50 100 200 500 1000 5000 10 20 50 100 200 500 1000 5000 
Frequency, f (MHz) Frequency, f (MHz) 
OUTPUT POWER vs. INPUT POWER D. C. POWER DERATING CURVE 
voom+sv{ | | | | | | | | | = 
VGG = -5V fed 


Output Power, Pout (dBm) 





-20 -10 0 50 100 150 200 
Input Power, Pin (dBm) Case Temperature, Tc (C°) 


Total Power Dissipation, PT (W) 
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3rd Order Intermodulation, IMs (dBm) 


UPG100B, UPG100P 











OUTLINE DIMENSIONS (units in mm) TEST CIRCUIT 
| vob 
UPG 100B 
PACKAGE OUTLINE B08 
1.2740.1 1.27+0.1 
1000 pF 
(LEADS 2, 4, 6, 8) 0.6 0.4 (LEADS 1, 3, 5, 7) 
iN 100 pF* 100 pF* OUT 


+0.05 

0.2 6.02 
LEAD CONNECTIONS: 
1. INPUT 5. OUTPUT * Chip Capacitor 
2 GND 6. GND **Recommended when cascading UPG100 with NEC's UPG100, 101, 

103B's. 
3. VGG 7. VDD 
4. GND 8. GND 
UPG100P (CHIP) RECOMMENDED CHIP ASSEMBLY CONDITIONS 
DIE ATTACHMENT 


Atmosphere: N2 gas 
Temperature: 320+ 5°C 
AuSn Preform: 0.5 x0.5 x0.05' (mm), 1 piece 





The hard solder such as AuSi or AuGe which has 
higher melting point than AuSn should not be used. 
Epoxy Die Attach is not recommended. 


Base Material: CuW, Cu, Kovar (Other material should not be used) 





BONDING 

Machine: Thermo-compression bonding. Ultrasonic bonding is 
not recommended. 

Wire: 30 pum diameter Au wire, 10 wires 

Temperature: 260+5°C 

Strength: 31+ 3g 


Atmosphere: N2 gas 


Notes: Bonding Pad Size: 100 um Square 
Distance between Bonding Pad Outer Edge and Die Edge: It is critical that GND points be connected to the ground with 
70 pm Typical the shortest possible wire. 
Chip Thickness: 140+ 10 pm 
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WIDE-BAND AMPLIFIER | UPG101P 








FEATURES POWER GAIN AND NOISE FIGURE 
oo vs. FREQUENCY 


¢ ULTRA WIDE BAND: 50 MHz to 3 GHz 


¢ MEDIUM POWER: | 
+18 dBm TYP at f = 50 MHz to GHz 


20 10 













OU EP 
PTT Pe TTT 
Ct tena | ITIL 











¢ INPUT/OUTPUT IMPEDANCE MATCHED TO 50 Q oO r aa , o 
. HERMETICALLY SEALED PACKAGE ASSURES s Lita Ui Tes 
HIGH RELIABILITY e , APS SUIT TMM, = 
- WIDE OPERATING TEMPERATURE RANGE 8 LN Pr SSssaiill «62 
1 Se 
V00 = +8 V,' za 
aE NON | meee Tar2oe UN LUI 
3 ; amma TA = +25 'C 
The UPG101 is aGaAs monolithic integrated circuit designed ewesee Tas75'C TUTNT Y T TAM 
as a medium power amplifier from 50 MHz to 3 MHz. This 9 0 
device is suitable for medium power IF gain stages in 10 20 50 100 200 500 1000 2000 5000 


microwave communication and measurement equipment. Frequency, f (MHz) 


ELECTRICAL CHARACTERISTICS (ta = 25°C, Von = +8 V, Vaa =-5 V, f = 0.05 to 3 GHz, Zs = Zi = 500) 


UPG101B, UPG101P 
BOs, CHIP 





PART NUMBER 
PACKAGE OUTLINE 


PARAMETERS AND CONDITIONS 
Drain Bias Current, RF Off 


Gate Bias Current, RF Off 


5 
, g 
; 


SYMBOLS 


; 


Power Gain 


Noise Figure 
RLIN Input Return Loss 


Output Return Loss 


ISOL Isolation 


Output Power at 1 dB Gain Compression Point 
Thermal Resistance, (Channel to Case) 


Bs 
& 
+ 
cont 
oO 
+ 
ah 
fe] 
a 





UPG101B, UPG101P 





ABSOLUTE MAXIMUM RATINGS! (ta = 25°c) 


PARAMETERS RATINGS 
[veo | Bah vouge |v — 
| Voc | Gate Voltage | OV 
| vm | input votage |v 
| wotrome ae fo 
ae ee 
Le ie 

poe 












Total Power Dissipation 
$50 +125 
Storage =r -65 to +175 
Notes: 
1. Operation in excess of any one of these conditions may result in 


permanent damage. | 

2. TCASE $ 125°C. 

3. Maximum allowable power dissipation may be exceeded if VoD 
is applied without VGc or if Vaa is removed before VoD. 





TYPICAL PERFORMANCE CURVES (ta = 25°c) 


INPUT AND OUTPUT RETURN LOSS 
vs. FREQUENCY 










HN ea 71 1 


i 
\ 
TN mI 
i 


Return Loss, RL (dB) 


1 
111 


10 20 50100 200 500 1000 2000 5000 
Frequency, f (MHz) 





OUTPUT POWER vs. INPUT POWER 
AND FREQUENCY 


Output Power, Pout (dBm) 
FECA 





Input Power, Pin (dBm) 


Output Power, PouT (dBm) 


Isolation, ISOL (dB) 


Output Power, Pout (dBm) 


+20 


+10 


+20 


+10 





TYPICAL PERFORMANCE CURVES 1: =25°c) 


OUTPUT POWER vs. INPUT POWER 
AND DRAIN VOLTAGE 


ome VDD = 47 V (lo = 85 mA) 
VOD = +8 V (lo= 105 mA) 
=== V00 = +9 V (lo = 125 mA) 


Ao 
Sak; Seeeee 


Input Power, Pin (dBm) 


ISOLATION vs. FREQUENCY 


TI MI 


10 20 50 100 200 5001000 2000 5000 





Frequency, f (MHz) 


OUTPUT POWER vs. INPUT POWER 
AND GATE VOLTAGE 


‘ i 














sear: VG = 5.0 V (lo = 105 mA) 
some VGG = -§.5 V (lo= 91 mA) 






Input Power, Pin (dBm) 


UPG101B, UPG101P 





OUTLINE DIMENSIONS (unit in mm) 


PACKAGE OUTLINE 
BOs 


1.2740.1 1.27+0.1 





(LEADS 2, 4, 6, 8) 0.6 


10.6 MAX 


3.810.2 
10.6 MAX 
+ 1.7 MAX 
+0.05 
02 5.02 
LEAD CONNECTIONS: 
1.INPUT 5. OUTPUT 
2. GND 6. GND 
3. VoD 7. VOD 
4. GND 8. GND 
UPG101P (CHIP) 





Notes: 

Bonding Pad size: 100 pm Square 

Distance Between Chip Edge and Die Edge: 70 pm 
Chip Thickness: 140 +10 pm 

Bonding Wire: 25 or 30 um Diameter Au Wire 

Bonding: 10 Wires, TCB at 260 + 10°C 

Mounting: AuSn preform, 0.5 x 0.5 x 0.05 (mm) at 315 + 
10°C 


It is critical that GND points be connected to the carrier 
ground with the shortest possible wire. 


TEST CIRCUIT 





OUT 





CHOKE COIL 


. — L1: 0.1 min dia. wire, 15 tums 
R1: 1/44 W resistor, 200 2 


CASCADED AMPLIFIER CIRCUIT DIAGRAM! 


Ce 1000 pF 





> VDD (5 V) 







VDD (8 V) 


C34 1000 pF 
D VGG (-5 V) 


CHOKE COIL 
oe L1: 0.1 min dia. wire, 15 turns 
R1: 1/4 W resistor, 200 Q 
EQUIVALENT CIRCUIT 


VDD 
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_— Ss. = = 





C ot owoise | upciose 
N = LOW NOISE | UPG103B 


WIDE-BAND AMPLIFIER | UPG103P 








FEATURES EQUIVALENT CIRCUIT 


¢ ULTRA WIDE-BAND: 50 MHz to 3 GHz 
¢ LOW NOISE: 4dB TYP atf=1 GHz 


¢ INPUT/OUTPUT IMPEDANCE MATCHED TO 50 Q 


¢ HERMETICALLY SEALED PACKAGES ASSURE 
HIGH RELIABLITY 


¢ WIDE OPERATING TEMPERATURE RANGE 


DESCRIPTION 


The UPG103 is a GaAs monolithic integrated circuit designed 
as a low noise amplifier from 50 MHz to 3 GHz. The device is 
most suitable for the IF stage of microwave communication 
and measurement equipment. They are easily cascadable for 
higher gain. It is available in chip form, UPG103P, and an 8 
lead ceramic flat package for surface mount, UPG103B. 








ELECTRICAL CHARACTERISTICS (ta =25°c) 


PART NUMBER UPG103B, UPG103P 
PACKAGE OUTLINE B08, CHIP 


SYMBOLS PARAMETERS AND CONDITIONS 
IDD Drain Current at VoD = +5, VGG =-5, no RF input 
See Gate Current at VoD = +5 V, Vac = -5 V, no RF input mA 


Power Gain at VoD = +5 V, Vaca =-5 V, 
f = 0.05 to 2 GHz 
f =2 to 3 GHz 


Gain Flatness at Vob = +5 V, Vac =-5 V, f = 0.05 to 3 GHz 


Noise Figure at VoD = +5 V, Vac =-5 V, 
f = 0.05 to 2 GHz 
f= 2to 3 GHz 


Input Return Loss at Vop = +5 V, Vac =-5 V, f = 0.05 to 3 GHz 


Vop = +5 V, Vac = -5 V, f = 0.05 to 3 GHz 
Thermal Resistance, (Channel to Case) 
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UPG103B, UPG103P 
ABSOLUTE MAXIMUM RATINGS! (ta - 25°) 


SYMBOLS PARAMETERS | UNITS | RATINGS — 


Drain Voltage 
-3 to +0.6 
+15 


Input Voltage 
-65 to +125 
-65 to +175 






| Pw | inputPower | dBm 

al boca 
UPG103B/P 

Operating Temperature? 


Storage Temperature 





Notes: 

1. Operation in excess of any one of these conditions may result in 
permanent damage. 

2. Tc < 125°C 

3. Base temperature beside the chip. 


OUTLINE DIMENSIONS (units in mm) 


UPG103P (CHIP) 





1.3 mm—————__J 


PAD CONNECTIONS 
1. IN 6. GND 
2. GND 7. Out 
3. GND 8. GND 
4. VaG 9. VDD 
5. GND 10. GND 


Bonding Pad Size: 100m x 100 pm 
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OUTLINE DIMENSIONS (units in mm) 





| zs 1.7 MAX 





UPG103B 


PACKAGE OUTLINE B08 


1.2740.1 1.2740.1 


+0.05 
ue -0.02 


PIN CONNECTIONS: 


1. INPUT 

2. GND 

3. VGG 

4. GND 

5. OUTPUT 
6. GND 

7. VOD 

8. GND 


RECOMMENDED CHIP ASSEMBLY CONDITIONS 


Die Attachment 
Atmosphere: 
Temperature: 
AuSn Preform: 


Base Material 
Bonding: 
Machine: 


Wire: 
Temperature: 
Force: 
Atmosphere: 


N2 gas 

320 + 5°C 

0.5 x 0.5 x 0.05t (mm), 1 piece (Hard 
solder such as AuSi or AuGe which has a 
higher melting point than AuSn should not 
beused) 


CuW, Cu, Kovar 


Thermo-compression bonding. 
Ultrasonic bonding is not 
recommended. 

30 jum diameter Au wire 

260 + 10°C 

44+ 5g 

N2 gas 





NEC 











FEATURES 


« VERY LOW NOISE: NF < 2.2 GB at f = 2.7 to 4.2 GHz 
¢ HIGH POWER GAIN: Gp = 25 dB at f = 2.7 to 3.4 GHz 
¢ HIGH RELIABILITY 

¢ HERMETIC PACKAGE 


DESCRIPTION 


The UPG105B-1 GaAs amplifier has a very low noise 
characteristics in S-band. This device consists of 3-stage 
FET amplifiers to achieve high power gain. This amplifier is 
ideal for phased-array radars and microwave measurement 


equipment. 





GaAs S-BAND LOW 
NOISE AMPLIFIER 


TEST CIRCUIT 


ELECTRICAL CHARACTERISTICS (von = +5v, Vac =-5 V) 
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PART NUMBER 
PACKAGE OUTLINE 
oo | Suppy Curent 
[tea | —SuppyCunent — 
[=i Power Gain at f = 2.7 to 3.4 GHz 
f = 3.4 to 4.2 GHz 
Pde d 


mar 
N 


Beplee — : 





UPG105B-1 





UPG105B-1 


Uv 





UPG105B-1 
ABSOLUTE MAXIMUM RATINGS (ta - 25°c) 























Vi 
Vv 
V 
PtorT? 
Range (Channel to Case) 
1. Operation in excess of any one of these parameters may result in 


Supply Voltage 
Input Voltage 
PN 20 
Total Power Dissipation 1.5 

Tc Operations Temperature °C 65 to +125 
Storage Temperature -65 to +175 
Notes: 

permanent damage. 

2. TC < 125°C. 


TYPICAL PERFORMANCE CURVES (ta = 25°c) 





POWER GAIN vs. FREQUENCY 





ira) 
Rcd 
a 
O 
rad 
O 
oO 
3 
o 
a. 
2 3 4 
Frequency, f (GHz) 
INPUT AND OUTPUT RETURN 
LOSS vs. FREQUENCY 
0 
ao 
= 
ge 710 
g 
S 
5 .20 
5 
ia 


-30 





Frequency, f (GHz) 
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Output Power, Pout (dBm) 


Noise Figure, NF (dB) 


_ 
an 








NOISE FIGURE vs. FREQUENCY 


Frequency, f (GHz) 


OUTPUT POWER vs. INPUT POWER 


Input Power, Pin (dBm) 





Cpe cue | upetoee 
NI E 2.5 GHz | UPG106B 


WIDE-BAND AGC AMPLIFIER | UPG106P 





FEATURES POWER GAIN vs. FREQUENCY 
* WIDE OPERATING FREQUENCY RANGE: ‘i 
f= 100 to 2.5 GHz #0 
¢ HIGH POWER GAIN: Gp = 20 dB TYP es 1 ~N 
¢ * Cee 
e ° = a 
GAIN CONTROL RANGE: Gacc = 35 dB TYP 6 | TTT. AL 
¢ WIDE OPERATING TEMPERATURE RANGE § VAGC = -2.5V HA \\ 
OG 0 
D 
> | 
Feat orescence aeons 5 * SCSET 
The UPG106B is a wide-band AGC amplifier which is usable ae | ] vaso-40v |] aN 
from 100 KHz to 2.5 GHz. The device can amplify pulse signals “15 LN ! 
as well as CW. It is suitable for microwave communication ie 





equipment, optical communication repeater, and test/mea- 


surement equipment 100K 200K 500K 100M 200M 500M 1G 2G 5G 


Frequency, f (100 KHz to 5 GHz) 


ELECTRICAL CHARACTERISTICS (ta-25°c) 


PART NUMBER UPG106B, UPG106P 
PACKAGE OUTLINE BF08, CHIP 
SYMBOLS PARAMETERS AND CONDITIONS UNITS 















Control Current at VAGC = -5 to +0.6 V te 


Control Voltage at Maximum Gain Point V 
Control Voltage at Maximum Gain Point a a 









Power Gain at f = 10 MHz 17 25 
f= 1.6 GHz 16 24 
f= 2.5 GHz 14 





dB 

dB 

dB 
Gain Flatness at f = 100 KHz to 2.5 GHz! | dB 
Gree | Gain Convo Range att=1Kzwasan® SCSC~dSC 
[Run | InputReturn Lossatf=1KHzto2sGHz |B 
[Riour | OutputRetumn Loss atf=1kHzto25GHz |B 
Isolation at f = 1 KHz to 2.5 GHz | dB 

dB 

dB 

dB 
wm 





Output Power at 1 dB Gain Compression Point, f = 2.5 GHz 


NF Noise Figure at f = 10 MHz 
f = 1.6 GHz 
f = 2.5 GHz 


Se Intercept Point at f = 1 KHz to 2.5 GHz 
fot | Output Rise Time at VouT (P-P) = 1 V3. 4 
i ce Output Fall Time at Vout (P-P) = 1 V3.4 
Note: 


1. VAGC = OFF 

2. Vacc is varied from -4 to 0 V (PINs -20 dBm) 

3. The time from 20% to 80% (tr), 80% to 20% (tr) 
4. Pulse signal input 








Uv 
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UPG106B, UPG106P 





ABSOLUTE MAXIMUM RATINGS’ (1a - 25°c) 


| _vss___| Supply Voltage | VV | 8 
Pre 
oP 














[pm | inputrower | an 
Sto+10 
[re | Taal Por paion | wf 2 


Notes: 

1. Operation in excess of any one of these conditions may result in 
permanent damage. 

2. Tc < 125°C 







TYPICAL PERFORMANCE CURVES (ta -=25°c) 


INPUT AND OUTPUT RETURN LOSS 
vs. FREQUENCY 


FE —n 
rarll TY 
TT LY 


Input Return Loss, RLIN (dB) 
Output Return Loss, RLouT (dB) 





Frequency, f (50 MHz to 5GHz) 


GROUP DELAY vs. FREQUENCY 


Group Delay, (ps) 





50M 100M 200M 500M 1G 2G 5G 


Frequency, f (50 MHz to 5 GHz) 
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Output Power, Pout (dBm) 


3rd IMD (dBm) 


Isolation, ISOL (dB) 


5th IMD (dBm) 


ISOLATION vs. FREQUENCY 





50M 100M 200M 500M 1G 2G 5G 


20 


Frequency, f (50 MHz to 5 GHz) 


OUTPUT POWER, 3rd IMD AND 5th IMD 
vs. INPUT POWER 





-30 -20 -10 a) 
Input Power, Pin (dBm) 


UPG106B, UPG106P 





OUTLINE DIMENSIONS (units in mm) 


UPG106B 
UPG106P (CHIP) PACKAGE OUTLINE BF08 


7.0£0.5 
1.27 1.27 1.27 





OUT 6. VaGGa 
Vss 7. Voo1 
VAGC 8. VDD2 
NC* FLANGE: GND 
IN *No Connection 


AP on > 
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NEC 





S-BAND SPDT MMIC SWITCH | UPG107B 


UPG107P 





FEATURES 


¢ WIDE OPERATING FREQUENCY BAND: 
DC to 3.4 GHz 


¢ SWITCHING SPEED 5 ns TYPICAL 


¢ HERMETICALLY SEALED PACKAGE ASSURES HIGH 
RELIABILITY 


DESCRIPTION 


UPG107B is an S-Band SPDT (Single Pole Double Throw) 


GaAs FET switch which was developed for radar application. 
The device can operate from DC to 3.4 GHz. It is housed in 
an 8 pin high reliability ceramic flat package that is easy to 
install. It can be used in wide-band switching applications. 


ELECTRICAL CHARACTERISTICS (ta = 25°c) 


Input Return Loss 
RLout Output Return Loss (through VCONT = 0 V 
tp (through) | -YOONT = 0 V 
RLoutT(o) | Output Return Loss (open) or 


P1dB Output Power at 1 dB Gain VCONT = -5 V 
; VCONT = 0 V 
Compression Point 
Switching Speed 


- 
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Insertion Loss, LINS (dB) 


¢ 
ax 


‘ 
Ls) 


-3 








IN - OUT 1 
INSERTION LOSS VS. FREQUENCY 


pti | ILI 


= 
ree 


— a 


a eel | 
a | ee 
VCONT =OV 11 IN OUT2 
et LUM LLL eeaseecly™ 2 
5G 


10 20M 50M 100M 200M 500M 1G 2G 





Frequency, f (GHz) 


[ave [wax 
7 
| 13 
— 


7 

7 | 
— 

ae 
rae 
ee 

—— 


UPG107B, UPG107P 





ABSOLUTE MAXIMUM RATINGS! (ta - 25°c) 
UNITS 














Control Voltage ae ae -6 to +0.6 
| Pre _| Total Power Dissipation a a 
Tc Operating Case 
Temperature Range -65 to+125 
Storage Temperature a -65 to +175 





Notes: 

1. Operation in excess of any one of these parameters may result in 
permanent damage. 

2. TC < 125°C 


TYPICAL PERFORMANCE CURVES (1a = 25°c) 





OUT1 
OUTPUT RETURN LOSS vs. FREQUENCY 


a sis 
anes 
Mi a 


0 














RLOUT(t) 





Output Return Loss, RLouT2, (+) (dB) 





























i 
\ 
20 a tin — 
CT a 
0.010.02 0.05 0.1 02 051.0 20 5.0 100 
Frequency, f (GHz) 
OUT 1 
OUTPUT RETURN LOSS vs. FREQUENCY 
0 
VCONT = -5V 
Sy TOT 
: LTE UE LUE | 
KE 
=) 
GS-10 +h 
@ oe CULM TMM az 
” YTS 
Gg 715 l 
aa | \ 
a 
|| | 
B 28 WONG 
- 





0.01 0.02 0.05 01 02 05 10 20 50 10.0 


Frequency, f (GHz) 
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Output Return Loss, RLOUT2(0) (dB) Input Return Loss, RLIN (dB) 


Output Return Loss, RLOuT2, (+) (dB) 


0 


5 


INPUT RETURN LOSS vs. FREQUENCY 






0.010.02 0.05 0.1 05 10 20 50 10.0 


Frequency, f (GHz) 


OUT2 


OUTPUT RETURN LOSS vs. FREQUENCY 








| et = se i 
anil 


SS Ht 


1 AUS 
ata 
















Run 









0.010.02 0.0501 02 05 1.0 20 5.0 10.0 


Frequency, f (GHz) 


OUT 2 


OUTPUT RETURN LOSS vs. FREQUENCY 


a 


A 
CrCl 
UM UT 


0.01 0.02 0.050.1 05 10 20 


Frequency, f (GHz) 





5.0 10.0 


Sa a 


\ OUT1 


i 


IN 


\ 
er OUTI 


O-— OUT2 


\—--—> 


RLOUT(o) 


UPG107B, UPG107P 


TYPICAL PERFORMANCE CURVES (ta = 25°c) 


Isolation, ISoL (dB) 


Insertion Loss, Lins (dB) 


INSERTION LOSS vs. FREQUENCY 


STM TTT TUT jie 
“CHM EME UT en 
a a ee 

VCONT =0 V 


5M 10M 20M 50M 100M 200M 500M 1G 2G 5G 


IN-OUT1 


ISOLATION vs. FREQUENCY 





10M 20M 


100 M 500M 1G 2G 5G 


Frequency, f (Hz) 


Frequency, f (Hz) 


Isolation, ISoL (dB) 
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IN-OUT2 
ISOLATION vs. FREQUENCY 







[VCONT = 0 V | 
icon =-5V] 


10M 20M 100 M 500M 1G 2G 5G 





Frequency, f (Hz) 


UPG107B, UPG107P 





OUTLINE DIMENSIONS (units in mm) 


UPG107B UPG107P (CHIP) 
PACKAGE OUTLINE BF08 


7.00.5 
1.27 1.27 1.27 





1. VCONT 5. OUT2 
2. In 6. GND 
3. NC 7. GND 
4. VCONT 8. OUT1 
Flange: GND 
APPLICATION CIRCUIT 


C) RF OUT 1 


() RFOUT2 





Notes: 
1. C1 and C2 are de-coupling capacitors. 
2. R1 and R2 are chip resistors. (They should be mounted as close to the package leads as possible.) 
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NEC 


2-8 GHz WIDE-BAND AMPLIFIER 





UPG110B 
UPG110P 





FEATURES POWER GAIN vs. FREQUENCY 


¢ WIDE-BAND: 2 to 8 GHz 
¢ HIGH GAIN: 15 GB at f = 2 to 8 GHz 










¢ MEDIUM POWER : +14 dBm TYP at f = 2 to 8 GHz ay ~ 
¢ INPUT/OUTPUT IMPEDANCE MATCHED TO 50 Q & vif 
- HERMETICALLY SEALED PACKAGE ASSURES HIGH er 

RELIABILITY 5 FSRRERRRY 

So Fe ee a a a 
0 

aaa TET 
The UPG110B is a GaAs monolithic integrated circuit de- 6 4;-: Be ae a YS aH 
signed for use as a wide band amplifier from 2 GHz to 8 GHz. 
The device is most suitable for the gain stage of microwave Frequency, f (GHz) 
communication systems where high gain characteristics are 
required. 


ELECTRICAL CHARACTERISTICS’ (ta = 25 + 3°c, Zs = 2: = 50 9) 


PART NUMBER UPG110B 


[a [Powerain 











MAX 












Vodp = +8V 
f = 2.0 to 8.0 GHz 





< 


H- 
at, 





Note: 
1. When handling the device, a ground strap should be used to prevent electric static shock discharge (ESD) that can damage the IC. 
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UPG110B, UPG110P 





ABSOLUTE MAXIMUM RATINGS? (1a - 25°) 
| Voo__|Drainvoltage | OV | +t 
| vw {input Voltage || St0106 | 
| PW | inputPower | Bm | +10 
Lele naal 













V 

V 
Total Power Dissipation | Ww 

Storage Temperature 65 to +175 


Notes: 
1. Operation in excess of any one of these parameters may result in 
permanent damage. 


TYPICAL PERFORMANCE CURVES (ta = 25°c) 





INPUT/OUTPUT RETURN LOSS vs. 
FREQUENCY OUTPUT POWER vs. INPUT POWER 










VOD = 8V 






-~ za 20 
=H IDD = 132 mA _ = 
on 0 = ae 
z2 S i Gea 
co 5 en 
~~ -10 oO 10 
2% GY, . + 
S = 
e A a 
3 = -20 DE | 4 5 
2 2 y, a. |_| 
co So 
=% [ RLout f-% 
a 2 =] 
£5 -30 O 
01 2 3 4 5 6 7 8 9 10 
Frequency, f (GHz) Input Power, Pin (dBm) 


ISOLATION vs. FREQUENCY 


VoD =8V 
IDD = 132 mA 
20 
oo 
z= 
5 40 
2 
c 
2 
& -60 
ro) 
2 
-80 





Frequency, f (GHz) 
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UPG110B, UPG110P 





OUTLINE DIMENSIONS (Units in mm) 


UPG110B 
PACKAGE OUTLINE FA 
4.6 MAX —— 4.1 MIN 
LEAD 1&3 
LEAD 2 & 4 0.4 + 0.05 
0.6 + 0.06 
4.5 MAX 
4.1 MIN 
0.7 +0.2 “f 
-0.1 Ye ‘Sa MAX 
0.1 + 0.06 Lt me / ~ | 
t 5 } 
1. VDD 
2. In 
3. Non Connection 
4. Out 
Case: GND 
UPG110P (CHIP) 





LESS THAN 300 um 





Bonding Pad Size: 200 pm x 200 um 
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RECOMMENDED CHIP ASSEMBLY CONDITIONS 
DIE ATTACHMENT 


Atmosphere: N2 gas 

Temperature: 320+ 5°C 

AuSn Preform: UPG100P, 101P, 103P 0.5 x 0.5 x 0.05' (mm), 1 pce 
UPG102P 1.2 x 1.2 x 0.05'(mm), 1 pce 


“The hard solder such as AuSi or AuGe which has 
higher melting point than AuSn should not be used. 
Base Material: CuW, Cu, KV (Other material should not be used) 
Epoxy Die Attach is not recommended. 


BONDING 

Machine: TCB (USB is not recommended) 
Wire: 30 um diameter Au wire 
Temperature: 260+ 10°C 

Strength: 44459 


Atmosphere: N2 gas 








Ni EC LOW CURRENT | UPG110B-L 


2-8 GHz WIDE-BAND AMPLIFIER | UPG110P-L 


NOT RECOMMENDED FOR NEW DESIGN 





FEATURES POWER GAIN vs. FREQUENCY 
e LOW CURRENT: 60 mA TYP 
- WIDE-BAND: 2 to 8 GHz ak a 
¢ HIGH GAIN: 13 GB at f = 2 to 8 GHz - 10 OOM 
e MEDIUM POWER : +10 dBm TYP at f =2 to 8 GHz > 
¢ INPUT/OUTPUT IMPEDANCE MATCHED TO 50 Q = oe 
« HERMETICALLY SEALED PACKAGE ASSURES HIGH 2 
RELIABILITY & 
5 10 
é 
0] 
DESCRIPTION 





The UPG110B-L is a GaAs monolithic integrated circuit 
designed for use as a wide band amplifier from 2 GHz to 8 
GHz. The device is most suitable for the gain stage of Frequency, f (GHz) 
microwave communication systems where high gain charac- 

teristics and low current are required. 


ELECTRICAL CHARACTERISTICS ' (ta = 25 + 3°C, Zs = Zi = 50Q) 










PART NUMBER UPG110B-L 


UPG110P-L 

SYMBOLS PARAMETERS 
| ce | PowerGain 
I 


uv 





TEST CONDITIONS 











VoD = +8V 
f = 2.0 to 8.0 GHz 


GL i 
[too | Supply Curent 


Note: 
1. When handling the device, a ground strap should be used to prevent electric static shock discharge (ESD) that can damage the IC. 
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UPG110B-L, UPG110P-L 


ABSOLUTE MAXIMUM RATINGS (1a = 25°c) 

UNITS | RATINGS _ 
[veo [Drain Voltage Sid sv |S to 
[_vin__|inputvoltage | OV | Sto 406 | 
[Pn [Wpsttower id am [to 
ie al 
| Te | 











Vo 
VIN 
Total Power Dissipation | Ww | 
Storage Temperature -65 to +175 


Notes: 
1. Operation in excess of any one of these parameters may result in 
permanent damage. 





TYPICAL PERFORMANCE CURVES (ta = 25°c) 





INPUT/OUTPUT RETURN LOSS vs. 
FREQUENCY 


VOD = 8V 





a lDD = 132 mA 
aco o 
= 
a5 
Ge 10 
Ow ~ 
72] 
sé 
Cc 
-20 
25 
ao 
| 
roe 
£ g -30 
O 
01 2 3 4 5 6 7 8 9 10 
Frequency, f (GHz) 
ISOLATION vs. FREQUENCY 
0 
-20 
ao 
2 
3 40 
2 
e 
s 
& -60 
[o) 
L 
-80 





Frequency, f (GHz) 
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Output Power, Pout (dBm) 


10 


OUTPUT POWER vs. INPUT POWER 





° 


, a 
BREE E NER ERR 





seumeems f= 2 GHZ 
eeeeee: f = 5 GHz 


a 
= 
= 
ies) 
z 
bo 
= 
25 
r 
<i 
sy 
hea 
z= 
- 
f=8 
a GHz 





= 
na 
Ea 
Ls 
Ld 
|_| 
ie 
[Bes 
Ri 
y 
eal 
ae 
i 
i 
faa 
ee 


et 


Input Power, Pin (dBm) 














UPG110B-L, UPG110P-L 





OUTLINE DIMENSIONS (units in mm) 


UPG110B 
PACKAGE OUTLINE FA 
4.6 MAX —— 4.1 MIN 
LEAD 1&3 
LEAD 2&4 0.4 40.05 
0.6 + 0.06 : 
4.5 MAX 
4.1 MIN 
0 710 2 “f : 
i 1 oes De r 48 MAX 
0.1 + 0.06 T— —/, Za | 
fs a 
1. VoD 
2. In 
3. Non Connection 
4. Out 
Case: GND 
UPG110P (CHIP) 


RECOMMENDED CHIP ASSEMBLY CONDITIONS 





LESS THAN 300 ym DIE ATTACHMENT 


Atmosphere: N2 gas 

Temperature: 3204 5°C 

AuSn Preform: UPG100P, 101P, 103P 0.5 x 0.5 x 0.05' (mm), 1 pce 
UPG102P 1.2 x 1.2 x 0.05'(mm), 1 pce 





“The hard solder such as AuSi or AuGe which has 
higher melting point than AuSn should not be used. 
Base Material: CuW, Cu, KV (Other material should not be used) 
Epoxy Die Attach is not recommended. 


BONDING 

Machine: TCB (USB is not recommended) 
Wire: 30 um diameter Au wire 
Temperature: 260+ 10°C 

Strength: 44+5g 


Atmosphere: N2 gas 


Bonding Pad Size: 200 pm x 200 pm 
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NEC 


GaAs S-BAND LOW 


NOISE AMPLIFIER CHIP | UPG122P 





FEATURES GAIN vs. FREQUENCY 


e LOW NOISE FIGURE: = 
NF <2.2 dB @ f = 2.7 to 4.2 GHz 


¢ HIGH POWER GAIN: _.. 
Gp = 24 dB @f = 2.7 to 3.4 GHz 


Gain (dB) 
8 





a 
ie 
rn 
L\ 
7 
Ez 
i 
a 
a 


DESCRIPTION 26 | 

The UPG122P GaAs amplifier has very low noise character- = | 

istics in S-band. This device consists of 3 FET amplifier 24 | 

stages. This amplifier is ideal for phased array microwave 23 

communications and microwave measurement equipment. 1 2 3 4 5 


For packaged version see UPG105B-1. Frequency, f (GHz) 


ELECTRICAL CHARACTE RISTICS' ,2 (TA = 25°C, VDD = 5.0 V, Vac = -5.0 V, f = 2.7 to 4.2 GHz except as noted). 




















PART NUMBER 
PACKAGE OUTLINE 


| too | Supply Current _ | mA 
G Gain, f= 2.7 to 3.4 GHz dB 
f =3.4 to 4.2 GHz dB 


= 5 el 
: ni 

OO 

ee 

ie a 

Lo 


UPG122P 





Output Power at 1 dB Compression 
Input Return Loss | dB 


Notes: 
1. These characteristics are based on performance of devices mounted in test fixture. 
2. When handling this device, a ground strap should be used to prevent electrostatic discharge (ESD) from damaging the IC. 
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UPG122P 





ABSOLUTE MAXIMUM RATINGS! (ta = 25°c) TYPICAL PERFORMANCE CURVES (ta - 25°c) 


SYMBOLS PARAMETERS UNITS 








RATINGS POWER DERATING CURVE 
















Gate Voltage = 

| Pw __| input Power dam _| Z 

Total Power Dissipation oO 
Operating Temperature -65 to +125 8 sia 

© 

Storage Temperature -65 to +150 2 

2 

Notes: 2 
1. Operation in excess of any one of these conditions may result in S 200 

permanent damage. © 

2. TCASES 125°C. 3S 

Ke) 


0 50 100 150 200 
Case Temperature, Tc (°C) 


OUTLINE DIMENSIONS (units in mm) 


UPG122P (CHIP) 


RECOMMENDED CHIP ASSEMBLY CONDITIONS 
Die Attachment 

Atmosphere: N2 gas 

Temperature: 320+5°C 

AuSn Preform: 1.0 x 1.0 x 0.05t (mm) 





Base Material CuW, Cu, Kovar 
Bonding: 

Machine: Thermo-compression bonding. 
Ultrasonic bonding is not 
recommended. 

Wire: 30 uum diameter Au wire 

Temperature: 260+ 10°C 

Force: 31+3g 


Atmosphere: N2 gas 





PAD CONNECTIONS 
VGG 


9 ON PG... G Po x 
G) 
im 
Oo 
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9 GHz DIVIDE-BY-4 | UPG501B 
STATIC PRESCALER | UPG501P 








FEATURES INPUT POWER vs. INPUT FREQUENCY 


¢ WIDE OPERATING FREQUENCY RANGE: 
fin = 1.5 GHz to 5 GHz (Ta = 25°C) 
¢ SINGLE SUPPLY VOLTAGE: Von = +10 V 






e DIVISION RATIO OF 4 = 
mM 
¢ HIGH RELIABILITY HERMETICALLY SEALED = 
PACKAGE | a 
e GUARANTEED PERFORMANCE OVER AN AMBIENT : 
TEMPERATURE RANGE: -25°C to +75°C a. 

a —— TA =-25°C 

£ TA = +25°C 

—-— TA = +75°C 

-20 
DESCRIPTION we, ee 


Input Frequency, f (GHz) 


The UPG501B/P is a GaAs divide-by-4 prescaler that is 
capable of operating up to 5 GHz. It is intended to be used in 
frequency synthesizers of microwave communications sys- 
tems and measurement equipment. The UPG501B/P is a static 
divider with two (2) master-slave D-type flip-flops using Source- 
Coupled-FET-Logic (SCFL). It operates from a single supply 
voltage. The UPG501B is housed in a hermetically sealed 8- 
lead ceramic flat package that is easy to use and provides high 
reliability. 


ELECTRICAL CHARACTERISTICS (ta = -25°c to +75°C, Von = 10 V, Vac = Open) 


PART NUMBER UPG501B, UPG501P 
PACKAGE OUTLINE BFO8, CHIP 


Input Power, 
fiN = 4.5 to 5 GHz 
fiN = 1.5 to 4.5 GHz 
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UPG501B, UPG501P 
ABSOLUTE MAXIMUM RATINGS!’ (1a = 25°c) 


| too | SupplyCurrent | smA_— 
Ter | Tot Power Dispaore|_w 
ee 





RATINGS 










Operating Temperature 






-65 to +125 





Storage Temperature -65 to +175 

Notes: 

1. Operation in excess of any one of these conditions may result in 
permanent damage. 

2. Tc < 125°C 


TYPICAL PERFORMANCE CURVES (1a = 25°c) 


SSB PHASE NOISE vs. _ 
OFFSET FROM CARRIER 
fin = 3.41 GHz, Ta = 25°C OUTPUT POWER vs. INPUT FREQUENCY 





e J 
a 5 
Qo - & 
Oo J 
Zz. od 
a 3 
w a. 
f ~ 
a4 7 
7 Ss 
7) O 
-160 
10 100 1K 10K 100K 1M 
Offset from Carrier (Hz) | Input Frequency, fin (GHz) 
POWER DERATING CURVE 





Tcase MAX = 125°C 


0.5 ae 
0 


50 100110 150 200 250 


Total Power Dissipation, PT (W) 





Case Temperature, Tc (°C) 


6-31 


UPG501B, UPG501P 
OUTLINE DIMENSIONS (Units in mm) 


UPGS01B 
PACKAGE OUTLINE BF08 










7.040.5 


1.27 1.27 1.27 
40.1, +0.1,20.1 


1.7 MAX 





LEAD CONNECTIONS: 

1. OUTPUT 5. INPUT 

2. NC* 6. Vaa 

3. NC* 7. NC* 

4. Vop 8. GND 
FLANGE, GND 


* No Connection 


TEST JIG DRAWING 





INPUT 





UPG501P (CHIP) 





iceeciaeinetnientasinenemcsond 


PAD CONNECTIONS: 
1. INPUT 4. OUTPUT 
2. VGG 5. VOD 
3. GND 6. GND 
Chip Thickness: 140 pm 
Bonding Pad Size: 100 x 100 um 
RECOMMENDED CHIP ASSEMBLY CONDITIONS 
Die Attachment 
Atmosphere: N2 gas 
Temperature: 320+5°C 
AuSn Preform: 0.5 x0.5 x 0.05 mm 
2 pieces 


Hard solder, such as AuSi or AuGe 
which has a higher melting point than 
AuSn should not be used. Epoxy die 
attach is not recommended. 


Base Material CuW, Cu, Kovar 
Bonding 
Machine: Thermo-compression bonding. 
Ultrasonic bonding is not 
recommended. 
Wire: 30 pum diameter Au wire. 
Temperature: 260+5°C 
Force: 31+3g 
Atmosphere: N2 gas 
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UPG501B, UPG501P 








TEST CIRCUIT 
‘oodiee ; aaa : 
OUT , ee [stst~S 
2 7 
aaa ae 
0 Vea 
(Normally Open) 
4 5 1000 pF 
Von © aaa sts rh 


See Note 


Note: Because of the high internal gain and gain compression of the UPG501, the device is subject to self-oscillation in the absence of an RF input 


signal. This self-oscillation can be suppressed by either of the following means: 
¢ Add a shunt resistor to the RF input line. Typically a resistor value between 50 and 1000 ohms will suppress the self-oscillation (see the 


test circuit). 
¢ Apply a negative voltage through a 1000 ohm resistor to the normally open Vac connection. Typically voltages between 0 and -9 volts 


will suppress the self-oscillation. 
Both of these approaches will reduce the input sensitivity of the device (by as much as 3 dB for a 50 ohm shunt resistor), but otherwise have no effect 


on the reliability or other electrical characteristics of the device. 
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9 GHz DIVIDE-BY-2 | UPG502B 
STATIC PRESCALER | UPG502P 








FEATURES INPUT POWER vs. INPUT FREQUENCY 
e WIDE OPERATING FREQUENCY RANGE: 

fin= 1 to 5 GHz (Ta = 25°C) | 772 
e SINGLE SUPPLY VOLTAGE: Vpp = +10 V WY Koco 


'\ operating RegionZ7_ Jf J" | 
Wk an 
ome 474 


¢ DIVISION RATIO OF 2 


¢ HIGH RELIABILITY HERMETICALLY SEALED 
PACKAGE 


e GUARANTEED PERFORMANCE OVER AN AMBIENT 
TEMPERATURE RANGE: -25 to +75°C 


Input Power, Pin (dBm) 





DESCRIPTION oO 1 2 3 4 5 6 7 


Frequency, f (GHz) 

The UPG502B/P is a GaAs divide-by-2 prescaler that is 
capable of operating up to 5 GHz. It is designed to be used in 
frequency synthesizers of microwave communications sys- 
tems and measurement equipment. The UPG502B’/P is a static 
divider employing a master-slave T type flip-flop using Source- 
Coupled-FET-Logic (SCFL). It operates from a single supply 
voltage. The UPG502B is housed in a hermetically sealed 8- 
lead ceramic flat package that is easy to use and provides high 
reliability in Mil-Spec environments. 


ELECTRICAL CHARACTERISTICS (ta =-25°c to +75°C, Von = 10 V, Vea = Open) 


PART NUMBER UPG502B, UPG502P 
PACKAGE OUTLINE BFO8, CHIP 


SYMBOLS PARAMETERS AND CONDITIONS UNITS | MIN | 



















Input Power, 
fin = 4.5 to 5 GHz dBm 
fin = 1.5 to 4.5 GHz dBm 


Output Power at fin = 5 GHz 


Thermal Resistance (Channel to Case) °C 





= 
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UPG502B, UPG502P 





ABSOLUTE MAXIMUM RATINGS! (ta = 25°c) 


SYMBOLS PARAMETERS UNITS 





| top| Supply Current | mA | 150 

Total Power Dissipationt| W | 15 

| P| input Power [dBm | 420 

Operating Temperature 65 to +125 

Storage Temperature -65 to +175 

Notes: 

1. Operation in excess of any one of these conditions may result in 
permanent damage. 

2. Tc < 125°C 


TYPICAL PERFORMANCE CURVES 1, = 25°c) 


OUTPUT POWER vs. INPUT FREQUENCY OUTPUT POWER vs. INPUT FREQUENCY 


mem [A= +75°C 


AanG 
TTR 


Output Power, Pout (dBm) 


Pin = +10 dBm \ 


NN 


Output Power, Pout (dBm) 





Input Frequency, f (GHz) 





Input Frequency, f (GHz) 


SSB PHASE NOISE vs. 
OFFSET FROM CARRIER 
fin = 3.41 GHz, TA = 25°C POWER DERATING CURVE 


aee 
See 
A] | 


A TCASE MAX = 125°C 


SSB Phase Noise (dBc/Hz) 
Total Power Dissipation, PT (W) 





0 50 100 110 150 200 250 
Offset from Carrier (Hz) Case Temperature, Tc (°C) 
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UPG502B, UPG502P 
OUTLINE DIMENSIONS (Units in mm) 






UPG502B UPG502P (CHIP) 
PACKAGE OUTLINE BFO8 
7,040.5 4.7 MAX 
1.27 1.27 1.27 
+0.1 »40.1,40.1 
10.440.5 








LEAD CONNECTIONS: 

1. OUTPUT 5. INPUT PAD CONNECTIONS: 

2,.OUTPUT 6. VGG 1.INPUT 5, OUTPUT 

3. NC* 7. NC” 2. Vaa 6. VoD 

4. Vob 8. GND 3. GND 7. GND 

FLANGE, GND 4. OUTPUT 
" No Connection Chip Thickness: 140mm 
Bonding Pad Size: 100 x 100 ym 

TEST JIG DRAWING RECOMMENDED CHIP ASSEMBLY CONDITIONS 
SS ee ee ge ey eee Die Attachment 


Atmosphere: N2gas 

Temperature: 320+5°C 

AuSn Preform: 0.5 x 0.5 x 0.05 mm, 
2 pieces 


Hard solder, such as AuSi or AuGe 
which has a higher melting point than 
AuSn should not be used. Epoxy die 
attach is not recommended. 





Base Material CuW, Cu, Kovar 
Bonding 
Machine: Thermo-compression bonding. 
Ultrasonic bonding is not 
recommended. 
Wire: 30 jum diameter Au wire. 
Temperature: 260+5°C 
Force: 31+3g 


Atmosphere: N2gas 
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UPG502B, UPG502P 





TEST CIRCUIT 





1000 pF 1 8 
or 4 es ne, 
1000 pF 2 7 
out tO Rae od 
3 6 
ae ee O Vea 
(Normally Open) 
Vob 4 S 1000 pF See Note 
noe Ped a rh 
1000 pF * 
pans Passes a ieee 
See Note 


Note: Because of the high internal gain and gain compression of the UPG502, the device is prone to self-oscillation in the absence of an RF input 


signal. This self-oscillation can be suppressed by either of the following means: 
¢ Add a shunt resistor to the RF input line. Typically a resistor value between 50 and 1000 ohms will suppress the self-oscillation (see the 


test circuit). 
¢ Apply a negative voltage through a 1000 ohm resistor to the normally open Vac connection. Typically voltages between 0 and -9 volts 


will suppress the self-oscillation. 
Both of these approaches will reduce the input sensitivity of the device (by as much as 3 dB for a 50 ohm shunt resistor), but otherwise have no affect 


on the reliability or other electrical characteristics of the device. 
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9 GHz DIVIDE-BY-4 | UPG503B 
DYNAMIC PRESCALER | UPG503P 








FEATURES INPUT POWER vs. INPUT FREQUENCY 


¢ WIDE OPERATING FREQUENCY RANGE: 


fin = 3.5 to 9.0 GHz (Ta = 25°C) TA=-25°C 
| 5 to +75°C 


¢ DIVISION RATIO OF 4 


¢ GUARANTEED OPERATING TEMPERATURE RANGE: 
-25°C to +75°C 


Input Power, Pin (dBm) 


DESCRIPTION 
“== TA =-25°C 


The UPG503B/P is a GaAs divide-by-4 prescaler that is ; Ta = 425°C 
capable of operating up to 9 GHz. It is designed to be used in —-— Ta = 475°C 
the frequency synthesizers of microwave communication sys- 
tems and measurement equipment. The UPG503B/P is a 
dynamic divider. It employs buffered FET logic (BFL). The 
UPG503 is available in a hermetic 8-lead ceramic flat package 
or in chip form. 





Input Frequency, f (GHz) 


ELECTRICAL CHARACTERISTICS (ta = 28°C, von = 3.8 V, Vssi =0 V, Vsse2 = -2.2 V) 


PART NUMBER UPG503B UPG503P 
PACKAGE OUTLINE BFO8 CHIP 
SYMBOLS PARAMETERS AND CONDITIONS UNITS | MIN | TYP| | TYP | MAX _ 
| tsss | Sinkourent ml 
Upper Limit of Input Frequency, PIN = +9 to +10 dBm | GHz | — 
Lower Limit of Input Frequency, PIN = +7 to +10 dBm | GHz 
d 
100 


Input Power, fiN = 3.7 to 8.6 GHz Bm 










POUT Output Power fin = 8.6 GHz, PIN = +10 dBm 
fiN = 3.7 GHz, PIN = +10 dBm 
fiN = 9.0 GHz, PIN = +10 dBm 
Thermal Resistance, Channel to Case 


Note: 
1. Current is positive into the IDD pin and returns through the Iss1 and Iss2 pins. 
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UPG503B, UPG503P 
ELECTRICAL CHARACTERISTICS 1a = 25°c to +75°C, Von = 3.8 V, Vss1 = 0 V, Vss2 = -2.2 V) 


PART NUMBER UPGS503B, UPG503P 
PACKAGE OUTLINE BF08, CHIP 


SYMBOLS PARAMETERS AND CONDITIONS UNITS 


Supply Current 





Fo issy | Sink Current’ 


Upper Limit of Input Frequency, PIN = +9 to +10 dBm | GHz 
dBm 
dBm 


Lower Limit of Input Frequency, PIN = +7 to +10 dBm 


PouT Output Power fiN = 8.0 GHz, PIN = +10 dBm 
fiN = 4.0 GHz, PIN = +10 dBm 









[pw | imputPower | dBm 
Total Power Dissipation] W | 
65 to +175 
65 to +125 
Notes: 


1. Operation in excess of any one of these conditions may result in 
permanent damage. 
2. Tc < 125°C 








Total Power Dissipation, PT (W) 





0 50 100 110 150 200 250 
Case Temperature, Tc (°C) 





TYPICAL PERFORMANCE CURVES (ta = 25°) 


SSB PHASE NOISE VS. 


OFFSET FROM CARRIER | 
fin = 6.82 GHz, TA = 25°C OUTPUT POWER vs. INPUT FREQUENCY 








NN ~~ 
x E 
: 
: 
~” 
3 oO. 
= 5 
@ 
= 
” 
2 a 
a 2 (Vaa1,2 OPEN) 
2) FE —— Ta=-25°C 
TA = +25°C 
me— TA = +75°C 
Offset from Carrier (Hz) Input Frequency, fin (GHz) 
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UPG503B, UPG503P 





OUTLINE DIMENSIONS (Units in mm) 


UPG503B UPG503P (CHIP) 
PACKAGE OUTLINE BF08 


7.0£0.5 


1.27 1.27 1.27 1.7 MAX 


es iad +0.1 | 


2 64.1 10.420.5 
| 4.420.2 


0.4 +0.05 
0.2 0.02 = 
4.240.1 _ : PAD CONNECTIONS: 





ee 1. INPUT 6. GND 
2. Veat 7. OUTPUT 
sine 3. GND 8. Vss1 

Eee ome ; 4. Vac2 9. Vop 
1. OUTPUT 5. INPUT 5. Vss2 10. GND 
2. Vssi1 6. Vaat Chip Thickness: . 140 pm 
3. NC* 7. Vac2 Bonding Pad Size: 100 x 100 um 
oyee 8. Vss2 RECOMMENDED CHIP ASSEMBLY CONDITIONS 


Atmosphere: N2gas 

Temperature: 320+5°C 

AuSn Preform: 0.5 x0.5 x 0.05 mm 
2 pieces 


TEST JIG DRAWING Hard solder, such as AuSi or AuGe 
which has a higher melting point than 
AuSn should not be used. Epoxy die 
attach is not recommended. 


* No Connection 





Base Material CuW, Cu, Kovar 
Bonding: 

Machine: Thermo-compression bonding. 
Ultrasonic bonding is not 
recommended. 

Wire: 30 um diameter Au wire 

Temperature: 260+ 5°C 

Strength: 31+3g 


Atmosphere: N2gas 
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UPG503B, UPG503P 





POWER SUPPLY CONFIGURATIONS (Vaa1 and Vaa2 are normally open) 


CONFIGURATION 1 





2 Bias Supply 
Zo =50Q V 
U (3.8 V) 
OUT 
VDD = 3.8 V 
Vss1 = 0 V (GND) 
VsS2 = -2.2 V 
C: 1000 - 5000 pF Chip Capacitor 
CONFIGURATION 2 
Single Positive Bias Supply (See Note 1) 
se. 6 ae 
IN 5 N Voo4 ao ® nay 
See Note 2 Beg a Oe 
fF CS «CV 






7Vee2 Vssi2 | __—si 


GND (0 V) Vssz y__|8Vsse OUT1[____JA OUT 
re ea ¢ Zo=502 








VOD = +6.0V 
Vss2 = 0 V (GND) * : 
C: 1000 - 5000 pF Chip Capacitor Men pesmi cepa to GND through a 2.2 V Zener Diode 
CONFIGURATION 3 
Single Negative Bias Supply (See Note 1) 
Zo = 502 
IN Voo4 [tS 
rr 10 pF 
OPEN 
Vssi2 [ C) -6V" 
C 
Tf 2.2V 
ere © OUT 1 [7 OUT 
VOD = 0 V (GND) 
Vss2 =-6V * For Vssi, the bias voltage of -6.0 should be applied through a 2.2 V 


C: 1000 - 5000 pF Chip Capacitor Zener Diode (RD2.2FB or IN3394). 


Notes: 
1. For single supply configurations, the flange of the package should be held at the same voltage as pin 2 (Vss1). 
2. Because of the high internal gain and gain compression of the UPGS503, the device is prone to self-oscillation in the absence of an RF input signal. 


This self-oscillation can be suppressed by either of the following means: 
- Add a shunt resistor to the RF input line. Typically a resistor value between 50 and 1000 ohms will suppress the self-oscillation 


(see the test circuit schematic). 
¢ Apply a negative voltage through a 1000 ohm resistor to the normally open Vaci connection. Typically voltages between 0 


and -9 volts will suppress the self-oscillation. 
Both of these approaches will reduce the input sensitivity of the device (by as much as 3 dB for a 50 ohm shunt resistor), but otherwise have no 


effect on the reliability or electrical characteristics of the device. 
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9 GHz DIVIDE-BY-2 | UPG504B 
DYNAMIC PRESCALER | UPG504P 








FEATURES INPUT POWER vs. INPUT FREQUENCY 










¢ WIDE OPERATING FREQUENCY RANGE: 
fi = 2.0 to 9.0 GHz (Ta = 25°C) 





——— TA = +25°C 
—-— TA = +75°C 









¢ DIVISION RATIO OF 2 > +10 
¢ GUARANTEED OPERATING TEMPERATURE RANGE: J 
25°C to +75°C z 
= 0 
mnae 
= Mf | 
: noe ae 
en BENE 
DESCRIPTION CLLR 
0 12 3 4 § 6 7 8 9 10 11 


The UPG504B/P is a GaAs divide-by-2 prescaler that is 
capable of operating up to 9 GHz. It is designed to be used in 
frequency synthesizers of microwave communication sys- 
tems and measurement equipment. The UPG504B/P is a 
dynamic divider. This device employs buffered FET logic 
(BFL). The UPG504 is available in a hermetic 8-lead ceramic 
flat package or in chip form. 


Input Frequency, f (GHz) 


ELECTRICAL CHARACTERISTICS (ta = 25°C, von = 3.8 V, Vssi = 0 V, Vss2 = -2.2 V) 


PART NUMBER UPGS04B, UPG504P 
PACKAGE OUTLINE BF08, CHIP 


SYMBOLS PARAMETERS AND CONDITIONS UNITS } MIN 


[oo | Supp Curren [maf 
81 


Upper Limit of Input Frequency, Pin = +9 to +10 dBm | GHz | 


Lower Limit of Input Frequency, PIN = +9 to +10 dBm 


Input Power, 

fiN = 2.2 to 8.6 GHz dBm 

fin = 5.0 to 7.4 GHz dBm 
POUT Output Power 

fiN = 8.0 GHz, PIN = +10 dBm dBm 

fiN= 2.2 GHz, PIN =+10dBm dBm 


Thermal Resistance (Channel to Case) 


Note: 
1. Current is positive into the IoD pin and returns through the Iss1 and Iss2 pins. 






U 
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UPG504B, UPG504P 
ELECTRICAL CHARACTERISTICS (ta =-25°C to +75°C, Von = 3.8 V, Vss1 =0 V, Vss2 = -2.2 V) 


PART NUMBER UPG504B, UPGS04P 
PACKAGE OUTLINE 


















BF08, CHIP 











SYMBOLS PARAMETERS AND CONDITIONS UNITS | MIN | TYP | 
[iss1 SE AEE A a DS 
Lower Limit of Input Frequency, PN = +71 +10 dBm oe ee 
Input Power, 
fiN = 2.5 to 8.0GHz dBm 9.0 10.0 
| fin = 5.0 to 7.0 GHz dBm 4.0 10.0 





POUT Output Power 
fin = 8.0 GHz, PIN = +10 dBm dBm -4.0 
flN = 2.5GHz, PIN = +10 dBmdBm dBm 1.0 


Note: 
1. Current is positive into the lop pin and returns through the Iss1 and Iss2 pins. 


ABSOLUTE MAXIMUM RATINGS! (ta = 25°c) 


rsvweo.s | PARAMETERS [uNTS | RATINGS 
over [Suppy votage | v | 50 
[vssa-Vssi_| Supply Voltage ss | VO | 5.0 
Pm [inputrower faa | 13 
rr [Tot Power Disipaioe]_w | 15 











TSTG Storage Temperature 


PT 
| tsa 65 to +175 
Notes: 


1. Operation in excess of any one of these conditions may result in 
permanent damage. 
2. Tos 125°C 





TYPICAL PERFORMANCE CURVES (11 = 25°c) 





SSB PHASE NOISE VS. 
OFFSET FROM CARRIER 
fiN = 6.82 GHz, Ta = 25°C POWER DERATING CURVE 
-70 2.5 
sa = 
N e 20 
=. e 
a -100 c 
= ce) 
®  -110 £18 
‘oO 2 
=a 7) 
o -120 2 
2 O 10 
z -130 g 
an a 
M  -140 
” Bw (0s 
-150 2 
-160 0 
0 50 100110 150 200 250 
Offset from Carrier (HZ) Case Temperature, Tc (°C) 
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UPG504B, UPG504P 
OUTLINE DIMENSIONS (units in mm) 


UPG504B 
PACKAGE OUTLINE BF08 UPGS504P (CHIP) 





7.00.5 


1.27 1.27 1.27 1.7 MAX 


ae. es | +0.1 | 


2 6+.1 10.440.5 
| 4.420.2 


PAD CONNECTIONS: 
1/7/2773 1. INPUT 6. OUTPUT 


2. GND 7. Vssi 
+ 0.4 +0.05 
| 0.2 “Db o0 = He 3. VGG 8. VDD 





haa 4. Vss2 9. GND 
5.0£0.2 ——p» 5 GND 
Chip Thickness: 140 um 
LEAD CONNECTIONS: Bonding Pad size: 100 x 100 um 
ted peta RECOMMENDED CHIP ASSEMBLY CONDITIONS 
alan oN Die Attachment 
3. NC* 7. Vea Atmosphere: N2gas 
4. VoD 8. Vss2 Temperature: 320+5°C 
FLANGE: Vssi AuSn Preform: 0.5 x 0.5 x 0.05 mm, 
2 pieces 
* No Connection 
Hard solder, such as AuSi or AuGe 
which has a higher melting point than 
AuSn should not be used. Epoxy die 
attach is not recommended. 
Base Material CuW, Cu, Kovar 
TEST JIG DRAWING Bonding: 
Machine: Thermo-compression bonding. 
Ultrasonic bonding is not 
recommended. 
Wire: 30 um diameter Au wire 
Temperature: 260+45°C 
Force: 31+ 3g 


Atmosphere: N2gas 
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TEST CIRCUITS (VGG normally open) 


CONFIGURATION 1 
2 Bias Supply 





Vss2 (©) OUT 
(-2.2 V) 10 Cc C Zo=500 
“Wr mr 


VDD = 3.8V 

Vss1 = 0 V (GND) 

VssS2 = -2.2V 

C: 1000 - 5000 pF Chip Capacitor 


CONFIGURATION 2 
Single Positive Bias Supply (See Note 1) 





GND (0 V) Vss2 OUTi[- J OUT 
c Zo=502 








VDD = +6.0V 
Vss2 = 0 V (GND) * . 
C: 1000 - 5000 pF Chip Capacitor ee pea re — to GND through a 2.2 V Zener Diode 
CONFIGURATION 3 
Single Negative Bias Supply (See Note 1) 
Zo=502 © 
IN Vop4[7 
See Note 2 
10 pF 
OPEN 
vss1 2 |} — O 6v" 
2.2V 
Vss2 TT 
en @ OUT 1 [___ 3 ee 
(-6 V) Ec C C Zo=509 
oT 
VoD = 0 V (GND) 
Vss2 =-6V * For Vssi1, the bias voltage of -6.0 should be applied through a 2.2 V 
C: 1000 - 5000 pF Chip Capacitor Zener Diode (RD2.2FB or IN3394). 


Notes: 
1. For single supply configurations, the flange of the package should be held at the same voltage as pin 2 (Vss1). 
2. Because of the high internal gain and gain compression of the UPG503, the device is prone to self-oscillation in the absence of an RF input signal. 


This self-oscillation can be suppressed by either of the following means: 
e Add a shunt resistor to the RF input line. Typically a resistor value between 50 and 1000 ohms will suppress the self-oscillation 


(see the test circuit schematic). 
¢ Apply a negative voltage through a 1000 ohm resistor to the normally open Vac1 connection. Typically voltages between 0 
and -9 volts will suppress the self-oscillation. 
Both of these approaches will reduce the input sensitivity of the device (by as much as 3 dB for a 50 ohm shunt resistor), but otherwise have no 
effect on the reliability or electrical characteristics of the device. 
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14 GHz DIVIDE-BY-8 | UPG506B 
DYNAMIC PRESCALER | UPG506P 














FEATURES INPUT POWER vs. INPUT FREQUENCY 
¢ WIDE OPERATING FREQUENCY RANGE: ETT TEE TE EEL 
f = 8 to 14 GHz (Ta = 25°C) De ee a 


e LOW PHASE NOISE 


¢ GUARANTEED OPERATING TEMPERATURE RANGE 
(Ta = -25°C to +75°C) 


FRG GG GE HMA Bess 
Coot vine 


Input Power, PIN (dBm) 


DESCRIPTION 


The UPG506B/P is a GaAs divide-by-8 prescaler capable of 
operating up to 14 GHz. It is designed for use in frequency 
synthesizers of microwave communication systems and a ay ee ee ae eee 
measurement equipment. The UPGS506B/P is a dynamic 
frequency divider and employs BFL (Buffered FET Logic) 
circuits. The UPG506 is available in a hermetic 8-lead ceramic 
flat package or in chip form. 


Input Frequency, f (GHz) 


ELECTRICAL CHARACTERISTICS (ta =25°c, Von = +3.8 V, Vss1 =0 V, Vsse = -2.2 V) 











PACKAGE OUTLINE BF08, P (CHIP) 
PARAMETERS AND CONDITIONS s | min | typ | max | 
| Supply Current mA | 
iss | Sink Current! mA | 8 | 
| gga Sink Current’ mA 70 


Lower Limit of Input Frequency at Pin = +6 dBm 
Input Power at f = 9 to 13 GHz 


Output Power at fin = 14 GHz 


Thermal Resistance (Channel to Case) °C/W 


| mA 
| mA 
| mA 
Upper Limit of Input Frequency at PIN = +6 dBm | GHz | 
| GHz 
| dBm 


= 
= 
S 


Note: 
1. Current is positive into the IDD pin and returns through the Iss1 and Iss2 pins. 
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UPG506B, UPG506P 





ELECTRICAL CHARACTERISTICS (ta =25°c to +75°C, Von = +3.8 V, Vssi = 0 V, Vss2 = -2.2 V) 


UPGS06B, UPGS06P 
BFO08, P (CHIP) 


PART NUMBER 
PACKAGE OUTLINE 


SYMBOLS PARAMETERS AND CONDITIONS 


| to | __ supply Current | mA 
| iss: | Sink Current 


Sink Current' 







= 
= 
S 


TYP 


Cc 
= 
= 
] 









Upper Limit of Input Frequency at PIN = +6 dBm 


Lower Limit of Input Frequency at PIN = +6 dBm | GHz | 
FPN Input Power at f = 9 to 13 GHz | dBm 


PouT Output Power at fin = 14 GHz 





Note: 
1. Current is positive into the IDD pin and returns through the Iss1 and Iss2 pins. 


ABSOLUTE MAXIMUM RATINGS ' (ta = 25°c, vss: =0 v) 


SYMBOLS PARAMETERS UNITS 
Supply Voltage 
Supply Current | mA_| 
PT Total Power Dissipation ; Ww 
Cc 





POWER DERATING CURVES 





°C 


Storage Temperature ec -65 to +175 


Notes: 

1. Operation in excess of any one of these conditions may result in 
permanent damage. 

2. TCs 125°C 





Total Power Dissipation, PT (W) 





0 50 100 110 150 200 250 
Case Temperature, Tc (°C) 


TYPICAL PERFORMANCE CURVES (Ta = 25°c) 





SSB PHASE NOISE vs. OFFSET FROM CARRIER 
fin = 12.7 GHz OUTPUT POWER vs. INPUT FREQUENCY 


2.5 











_ 80 E 20 
~ 7 — 
K 

3 : SoS 
© -100 Oo 15 T aSNee 
- a a 
< -120 5 1.0 E ; rN 
a Se —=— TA= -25°C 
&  -130 a —— TA = +25°C 
5 —-— TA =+75°C 
co -140 Oo 0o5 
7) 

-160 0 

0 2 4 6 8 10 12 14 16 18 





Input Frequency, f (GHz) 


Offset from Carrier (HZ) 
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UPG506B, UPG506P 
OUTLINE DIMENSIONS (Units in mm) 





UPGS506B UPGSO6P (CHIP) 
PACKAGE OUTLINE BFO8 





1.05 


7.040.5 





1.27 1.27 1.27 1.7 MAX 13 


a4 ea | +0.1 | 





PAD CONNECTIONS 

1. INPUT 7. GND (RF) 
LEAD CONNECTIONS 2. GND (RF) 8. OUTPUT 
1, OUTPUT 5. INPUT 3. VaGci" 9. Vssi1 
2. Vss1 6. Vaai 4. GND (RF) 10. Vob 
3. NC* 7. Vac2 5. Vaace 11. GND (RF) 
4. Vop 8. Vss2 6. Vss2 

FLANGE: Vss1 Note: 

* No Connection Chip Size: 1.3 x 1.3 mm 


Chip Thickness: 140 um 
Bonding pad size: 104 x 104 um 


TEST JIG DRAWING 


RECOMMENDED CHIP ASSEMBLY CONDITIONS 





Die Attachment 

Atmosphere: N2 gas 

Temperature: 320+5°C 

AuSn Preform: 0.5 x 0.5 x 0.05 mm, 

2 pieces 
Hard solder, such as AuSi or AuGe 
which has a higher melting point than 
AuSn should not be used. 
Epoxy die attach is not recommended. 
Base material: CuW, Cu, KOVAR 
Bonding: 

Machine: Thermo-compression bonding. 
Ultrasonic bonding is not 
recommended. 

Wire: 30 um diameter Au wire. 

Temperature: 260 + 5°C 

Force: 31+3g 

Atmosphere: N2 gas 
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UPGS506B, UPG506P 








TEST CIRCUITS 
CONFIGURATION 1 
2 Bias Supply 
Zo = 50Q y 
U aay) 
OUT 
VbD = 3.8V 
Vssi = 0 V (GND) 
VSS2 = -2.2V 
C: 1000 - 5000 pF Chip Capacitor 
CONFIGURATION 2 
Single Positive Bias Supply (See Note 1) 
Zo=50Q2 © oe 
IN Vop 4 [—______4 
See Note 2 aoe aa 1opr (+6) 
NC3[___ +d ae 
OPEN : 


“Tr 2.2V 


GND (0 V) Vss2 OUT 1 [7 OUT 











VOD = +6.0 V 

Vss2 = 0 V (GND) * : 

C: 1000 - 5000 pF Chip Capacitor pe pies i ea to GND through a 2.2 V Zener Diode 

CONFIGURATION 3 
Single Negative Bias Supply (See Note 1) 
Zo = 502 
IN Voo4 {4 
a 10 pF 
OPEN 
7VGG2 Vssi2 [4 () -6V* 
Cc 
WT 22V 
are © OUT 1 [> OUT 

VOD = 0 V (GND) 
Vss2 =-6V * For Vssi, the bias voltage of -6.0 should be applied through a2.2V 
C: 1000 - 5000 pF Chip Capacitor Zener Diode (RD2.2FB or IN3394). 


Notes: 
1. For single supply configurations, the flange of the package should be held at the same voltage as pin 2 (Vss1). 
2. Because of the high internal gain and gain compression of the UPG503, the device is prone to self-oscillation in the absence of an RF input signal. 
This self-oscillation can be suppressed by either of the following means: 
¢ Add a shunt resistor to the RF input line. Typically a resistor value between 50 and 1000 ohms will suppress the self-oscillation 
(see the test circuit schematic). 
- Apply a negative voltage through a 1000 ohm resistor to the normally open Vaa1 connection. Typically voltages between 0 
and -9 volts will suppress the self-oscillation. 
Both of these approaches will reduce the input sensitivity of the device (by as much as 3 dB for a 50 ohm shunt resistor), but otherwise have no 
effect on the reliability or electrical characteristics of the device. 
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Hybrids | 7 
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Hybrid Selection Guide and Alphanumeric Index 








HYBRIDS 













ANALOG MODULES 
MC-5950 925-942 
ae 2 | poReeA 
/MC-5951 824-849 
-MC-5952 | 872-905. 
MC-5973 824-849 











DIGITAL MODULES 


7 Hybrids 
PAGE 
PART NUMBER DESCRIPTION NUMBER 


MC-5950 GaAs Multi-Chip Integrated Circuit ...............cccsssssscsssssscsssssssccsssccsscccsssccsccscsessssccece 79S 
MC-5951 GaAs Multi-Chip Integrated Circuit ................csssssssssssssssssssssssscsesscccsscscccesesscssessscsccses 1°O 
MC-5952 GaAs Multi-Chip Integrated Circullt ................csssscssssssscssssscssscssssssccssssscccsscccccsecsccscesce 2° 
MC-5973 GaAs Multi-Chip Integrated Circullt ................ccsssssssssssssssscssssccssssscccscssccssecscssescsccees 2°10 
MC-5974 GaAs Multi-Chip Integrated Circuit ................cssssssssssssscssssssscccssssscscssenccsssscsscsscsscsecs OND 
MC-7600 GaAs Multi-Chip Integrated Circullt ............csccssssssssssssssssscscsscccessesccessescccssesssczccscccces TO14 


Bold = New Products 


A = Not Recommended for New Design 
. = Space Qualified 








NEC 





GaAs MULTI-CHIP 
INTEGRATED CIRCUIT ene 





PRELIMINARY 
FEATURES OUTLINE DIMENSIONS (units in mm) 


¢ LOW DISSIPATIVE CURRENT: 
Total Current lbD = 330 mA (Typ.) at PouT = 30.0 dBm 


¢ HIGH EFFICIENCY: 
Total Efficiency, nT = 63% (Typ.) at PouT Maximum 





4.0 MAX 
¢ SMALL SIZE ae 
DESCRIPTION 
The MC-5950 is a two stage GaAs Multi-Chip Integrated 
Circuit (MCIC), designed to be used as the Power Amplifier in 
a cellular portable or handheld application. Its optimum fre- 
quency range of 925-942 MHz makes it ideal for cellular 
analog phones for use in Japan. This device has similar 
performance in the 902 - 928 MHz band (ISM) andis therefore COANE CTIONS 
suitable for Part 15 applications. With separate access pro- 1. PIN 
vided to both drain supplies, the output power can be effec- 2 Vop1 
tively controlled. With over 1 Watt output power, excellent 3. Vope2 
efficiency and small size, this MCIC has advantages for a 25 25 4. VaG 
variety of portable wireless applications. 5. PouT 

Note: 


1. Lead dimensions 0.25 x 0.5 
2. Tolerance of lead pitch +0.3 


ELECTRICAL CHARACTERISTICS (tc = 25°c) 


PART NUMBER MC-5950 
PACKAGE OUTLINE 


SYMBOLS PARAMETERS AND CONDITIONS UNITS | Typ | MAX | 
370 






Pt Freqeny ba 
Output Power 1, PIN = 6 dBm, VDD1 = VDD2 = 5.8 V, Vac = -5.0 V | 308 
Output Power 2, PIN = 6 dBm, Vo01 = 0 V, Vob2 = 5.8V, Vac =-5.0 V dl 





Total Current, Pin = 6 dBm, PouT = 30.4 dBm, Von1 < 5.8 V, 





VbDD2 = 5.8 V, VaG = -5.0 V 


Harmonics, PIN = 6 dBm, PouT = 30.4 dBm, VpD1 < 5.8 V, 
VbD2 = 5.8 V, VGG = -5.0 V 


Harmonics, PIN = 6 dBm, PouT = 30.4 dBm, Vo01 < 5.8 V, 
Vob2 = 5.8 V, Vac= -5.0 V 





Harmonics, PIN = 6 dBm, PouT = 30.4 dBm, VpD1 < 5.8 V, 
Vbb2 = 5.8 V, VGG = -5.0 V 


-45 


Gate Current, PIN = 6 dBm, PouT = 30.4 dBm, Vo01 < 5.8 V, 
Vobd2 = 5.8 V, VaG = -5.0 


Input VSWR, Pout = +31.5 dBm, VoD = 5.8 V 


- Stability Against Load Fluctuation, Pin = 6 dBm, PouT 2 30.8 dBm, 


VGG = -35.0 V, Zs = 50 Q, ALL PHASE, Load Time = 30s, 
Vp01 = VDD2 = 8.0 V, LOAD VSWR = 20:1 

Notes: 

1. VaG = + 0.2 V, ZS = ZL =50Q. 


2. IDD = IpD1 + IpD2 





mA 


No characteristic change. 
Frequency, Output Power1, 2, Total 
Current, Harmonics, Gate Current, 
input VSWR 













7-3 





MC-5950 





ABSOLUTE MAXIMUM RATINGS! (ta = 25°c) 

Tvoos.2@ [Suppl Votage 1,2 |v | 10 
Ves [suppiyVotages |v | 6 _ 
Pw [InputPower | am =| 











Tc(oP) | Operating Case 
Temperature -30 to +90 


Storage Temperature -30 to +120 
Notes: 


1. Operation in excess of any one of these parameters may result in 
permanent damage. 
2. Vaca =-5V. 





TYPICAL PERFORMANCE CURVES (1a = 25°c) 


OUTPUT POWER AND SUPPLY CURRENT vs 
SUPPLY VOLTAGE 


PIN = +6 dBm VGG = -5 V 
f = 915 MHz ZG=2 Zt =50Q 
1 


30 


Output Power, PouT (dBm) 
= nN 
Oo o 


Total Current, IDD (mA) 





Supply Voltage, Vop1 (V) 


OUTPUT POWER AND SUPPLY CURRENT 
vs. INPUT POWER 


VD01 = VOD2 = 5.8 V 


VGG = -5V 
f = 915 MHz, 
ZG #2ZiL=250Q 
30 
20 


Output Power, Pout (dBm) 
Total Current, IDD (mA) 





Input Power, PIN (dBm) 





RECOMMENDED 
OPERATING CONDITIONS 


[sm 










Supply Voltage 3 
[Pm | Input Power 





INPUT POWER vs. OUTPUT POWER 





5 2 
= 
— 
= 
fo) 
a. 
15 
Oo 
a. 
5 
2 os 
O V0D2 = 5.8 V 
VGG = -5.0V 
PIN = +6 dBm 
g f = 933.5 MHz 
0 2 4 6 8 
Supply Voltage, Vp01 (V) 
INPUT POWER vs. OUTPUT POWER 
35 
VDD! = VDD2 = 5.8 V 
VGG = -5.0V 
= PIN = +6 dBm 
e f = 933.5 dBm 
om 30 
S 
ee 
= 
fe) 
a. 
gS 25 
fe) 
a. 
2 
= 20 
O 





Input Power, Pin (dBm) 


MC-5950 





TYPICAL PERFORMANCE CURVES (ta -25°c) 


OUTPUT POWER AND TOTAL CURRENT 
vs. FREQUENCY 


Typical Pout (dBm) 
Total Current, IDD (mA) 





Frequency, f (MHz) 








NEC 


GaAs MULTI-CHIP 


INTEGRATED CIRCUIT MIC-5951 








PRELIMINARY 
FEATURES OUTLINE DIMENSIONS (units in mm) 
- LOW DISSIPATIVE CURRENT 


Total Current Ipp = 330 mA (Typ.) at Pout = 30.0 dBm 


¢ HIGH EFFICIENCY: 
Total Efficiency, nT = 63% (Typ.) at Pout Maximum 


¢ SMALL SIZE 





DESCRIPTION 


The MC-5951 is a two stage GaAs Multi-Chip Integrated 
Circuit (MCIC), designed to be used as the Power Amplifier in 
a cellular portable or handheld application. Its optimum fre- 
quency range of 824-849 MHz makes it ideal for cellular 








analog phones for use in the U.S. (AMPS). With separate PIN 
access provided to both drain supplies, the output power can CONNECTIONS 
be effectively controlled. With over 1 Watt output power, : fe 
excellent efficiency and small size, this MCIC has advantages = a 
for a variety of portable wireless applications. 25 25 4. Voa 
5. Pout 
Note: 


1. Lead dimensions 0.25 x 0.5 
2. Tolerance of lead pitch +0.3 


ELECTRICAL CHARACTERISTICS (tc = 25°c) 


PART NUMBER MC-5951 
PACKAGE OUTLINE 
SYMBOLS PARAMETERS AND CONDITIONS | TYP | MAX | 
a 


PouT1 Output Power 1, Pin = 7 dBm, V0D1 = V0D2 = 5.8 V, VGG= -3.5 V 
Output Power 2, Pin = 8 dBm, VpD1 = 0 V, Voo2 = 5.8V, Vac =-3.5 V 


Total Current, PIN = 7 dBm, PouT = 30.0 dBm, Vo01 < 5.8 V, 
Vpb2 = 5.8 V, VaG=-3.5V 


Harmonics, PIN = 7 dBm, Pout = 30.0 dBm, Vp01 < 5.8 V, 
_ Vobd2 = 5.8 V, VaG=-3.5 V 


Gate Current, PIN = 7 dBm, PouT = 30.0 dBm, Vo01 < 5.8 V, 
Vobd2 = 5.8 V, Vaa=-3.5 V mA 


Input VSWR, PouT = +31.5 dBm, Vop = 5.8 V 


Stability Against Load Fluctuation, Pin = 7 dBm, Pout 2 30.0 dBm, No characteristic change. 
VaG = -3.5 V, Zs = 50Q, ALL PHASE, Load Time = 30 s, Frequency, Output Power 1, 2, Total 
Vop1 = Vob2 = 8.0 V, LOAD VSWR = 20:1 Current, Harmonics, Gate Current, 


Input VSWR 





ou | ow | om 
Harmonics, PIN = 7 dBm, Pout = 30.0 dBm, Vop1 < §.8 V, 
Vpb2 = 5.8 V, VaG=-3.5V 
Harmonics, Pin = 7 dBm, Pout = 30.0 dBm, VoD: < 5.8 V, 
Vpb2 = 5.8 V, VaG=-3.5 V 





Notes: 
1. Vag =+0.2V, ZS = ZL =50Q. 
2. IDD = IDD1 =+ IDD2 
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MC-5951 





ABSOLUTE MAXIMUM RATINGS? (14 - 25°C) RECOMMENDED 

UNITS | RATINGS OPERATING CONDITIONS 

| voor.2 | SupplyVottage.2 | ov | to SYMBOL] PARAMETERS | UNITS 

| PIN |inputPower | gam | 
es 


Tc(oP) | Operating Case 
Bead Temperature °C -30 to+90 Supply Voltage 3 ¥ 
Storage Temperature Ot +120 | Pm | inputPower | dBm | 


Notes: 

1. Operation in excess of any one of these parameters may result in 
permanent damage. 

2. VaG=-4V. 


















TYP | MAX | 
| s8 
[sa [70 
| -3.5 | -3.7 


2a 













TYPICAL PERFORMANCE CURVES (ta - 25°c) 








SUPPLY VOLTAGE vs. OUTPUT POWER INPUT POWER vs. OUTPUT POWER 
35 35 
VDD1, VOD2 = 5.8 V 
VGG = -3.5V 
pom aces PIN = +dBm 
5 & f = 836.5 MHz 
S © 30 
= = 
| a) 
O O 
ou o. 
5 15 5 25 
5 5 
io ou 
3 3 
2, ga 
O Vo02 = 5.8 V O 
VGG= -3.5 V 
PIN = +7 dBm 
f = 836.5 MHz 15 
0 2 4 6 8 
Supply Voltage, VoD1 (V) Input Power, PIN (dBm) 
FREQUENCY vs. OUTPUT POWER 
AND TOTAL CURRENT 
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VD01 = VOD2 = 5.8 V 
VGG = -3.5 V 
PIN = +7 dBm 
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NEC 


GaAs MULTI-CHIP 


INTEGRATED circuit | “O-952 








PRELIMINARY 
FEATURES OUTLINE DIMENSIONS (units in mm) 


¢ LOW DISSIPATIVE CURRENT: 
Total Current lob = 330 mA (Typ.) at 
PouT = 30.0 dBm Min. 


¢ HIGH EFFICIENCY: 











4.0 MAX 

Total Efficiency, nT = 63% (Typ.) at Pout Maximum aa 
¢ SMALL SIZE 
DESCRIPTION - 
The MC-5952 is a two stage GaAs Multi-Chip Integrated 
Circuit (MCIC), designed to be used as the Power Amplifier in 
a cellular portable or handheld application. Its optimum fre- 
quency range of 872-905 MHz makes it ideal for cellular 
analog phones for use in Europe (E-TACS). With separate PIN 
access provided to both drain supplies, the output power can CONNECTIONS 
be effectively controlled. With over 1 Watt output power, AK ea 
excellent efficiency and small size, this MCIC has advantages 3, one 
for a variety of portable wireless applications. 25 25 4. Voc 

5. POUT 
Note: 


1. Lead dimensions 0.25 x 0.5 
2. Tolerance of lead pitch +0.3 


ELECTRICAL CHARACTERISTICS! (tc = 25°c) 


PART NUMBER MC-5952 
PACKAGE OUTLINE 
SYMBOLS PARAMETERS AND CONDITIONS UNITS | MIN | TYP | 
pt | Frequency |e 


Output Power 1, PIN = 7 dBm, V001 = VoD2 = 5.8 V, Vac =-3.5 V 


Output Power 2, PIN = 8 dBm, VoD1 =O V, 
Vpb2 = 5.8 V, VaG = -3.5 V 


Total Current, PIN = 7 dBm, PouT = +30.0 dBm, Vo01 = 5.8 V, 
Vob2 = 5.8 V, VaG =-3.5 V 


Harmonics, PiN = 7 dBm, PouT = 30.0 dBm, V001 = <5.8 V, 
Vpb2 = 5.8 V, VaG =-3.5 V 


Harmonics, PIN = 7 dBm, Pout = 30.0 dBm, Vop1 = <5.8 V, ie 









VbDD2 = 5.8 V, Vac = -3.5 V 


Harmonics, PiN = 7 dBm, Pout = 30.0 dBm, Vp01 = <5.8 V, 
Vpb2 = 5.8 V, Vag =-3.5V 


Gate Current, PIN = 7 dBm, PouT = 30.0 dBm, Vpp1 = <5.8 V, 
Vob2 = 5.8 V, Vac =-3.5V 


Input VSWR PIN = 7 dBm, Pout = 30.0 dBm, Vp01 = <5.8 V, 
VoD2 = 5.8 V, Vac =-3.5 V 


Stability Against Load Fluctuation, PIN = 7 dBm, PouT <30.0 dBm, 
Vaa = 50 Q, ALL PHASE, Load time = 30 s, VD01 = VDD2 = 8.0 V, 
LOAD VSWR = 20:1 





















No characteristic change. Frequency, 
Output Power 1, 2, Total Current, 
Harmonics, Gate Current, Input VSWR 






Notes: 
1. Vaa=+0.2V, Zs =Z2L=509 
2. IDD = IDD1 + IDD2 
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MC-5952 





ABSOLUTE MAXIMUM RATINGS (ta = 25°c) 
PARAMETERS UNITS 
| Voo12 | Supply Voltage | SV | St 
[Px [teputPowr | dm |e 
Temperature °C -30 to +90 


Notes: 

1. Operation in excess of any one of these parameters may result in 
permanent damage. 

2. VaG=-4V. 














TYPICAL PERFORMANCE CURVES (1a = 25°c) 





SUPPLY VOLTAGE vs. OUTPUT POWER 


35 
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O 25 
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fe) 
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gs 
O Vob2 = 5.8 V 
VGG x= -3.5V 
PIN= +7 dBm 
5 f = 888.5 MHz 
0 2 4 6 8 
Supply Voltage 1, VbD1 (V) 
FREQUENCY vs. OUTPUT POWER 
AND TOTAL CURRENCY 
32 
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VGG = -3.5 V 8 
PIN = +7 dBm 2 
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Frequency, f (MHz) 
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RECOMMENDED 
OPERATING CONDITIONS 


PARAMETERS 
Pm | mputPower | dem 






INPUT POWER vs. OUTPUT POWER 
35 


VO001 = VD02= 5.8 V 


VGG = -3.5V 
PIN = +7 dBm 
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NEC 


GaAs MULTI-CHIP 


INTEGRATED CIRCUIT lita ha 








PRELIMINARY 
FEATURES OUTLINE DIMENSIONS (Units in mm) 


¢ LOW DISSIPATIVE CURRENT 
Total Current lop = 410 mA (Typ.) at Pout = 30.5 dBm 


¢ HIGH EFFICIENCY AND LOW VOLTAGE 











OPERATION: Total Efficiency, nT = 63% (Typ.) at PouT 4.0 MAX 
Maximum and Vpb = 4.6 V 03 
¢ SMALL SIZE 
DESCRIPTION . 
The MC-5973 is a two stage GaAs Multi-Chip Integrated 
Circuit (MCIC), designed to be used as the Power Amplifier in 
a cellular portable or handheld application. Its optimum fre- 
quency range of 824-849 MHz makes it ideal for cellular 
analog phones for use in the U.S. (AMPS). With separate oo 
access provided to both drain supplies, the output power can 2 Vop1 
be effectively controlled. With over 1 Watt output power, a low 3. Vop2 
4.6 volt supply, excellent efficiency and small size, this MCIC | | 4. Vaa 
has advantages for a variety of portable wireless applications. 28 25 5. Pout 
Note: 


1. Lead dimensions 0.25 x 0.5 
2. Tolerance of lead pitch +0.3 


ELECTRICAL CHARACTERISTICS (tc = 25°c) 


PART NUMBER 
PACKAGE OUTLINE 


Total Current, PIN = 7 dBm, PouT = 30.5 dBm, VoD1 < 4.6 V, 
VDD2 = 4.6 V, VGG = -3.5 V 


Harmonics, PIN = 7 dBm, PouT = 30.5 dBm, VoD1 < 4.6 V, 
Vbb2 = 4.6 V, Vac = -3.5 V 


Harmonics, PIN = 7 dBm, PouT = 30.5 dBm, VoD1 < 4.6 V, 
Vopb2 = 4.6 V, Vag =-3.5 V 


Harmonics, PIN = 7 dBm, PouT = 30.5 dBm, Vo01 < 4.6 V, 
Vpb2 = 4.6V, VaG = -3.5 V 


Gate Current, PIN = 7 dBm, PouT = 30.5 dBm, Vo01 < 4.6 V, 
Vob2 = 4.6 V, VaG=-3.5 V 


Stability Against Load Fluctuation, PIN = 7 dBm, PouT 2 30.0 dBm, No characteristic change. 

VGG = -3.5 V, Zs = 50 Q, ALL PHASE, Load Time = 30s, Frequency, Output Power 1, 2, Total 

VpbD1 = VdD2 = 8.0 V, LOAD VSWR = 20:1 Current, Harmonics, Gate Current, 
Input VSWR 





Notes: 
1. VGG = +0.2V, ZS = ZL = 50Q. 
2. lDD = IDD1 =+ IDD2 
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ABSOLUTE MAXIMUM RATINGS! (ta - 25°c) 

PARAMETERS | UNITS | RATINGS _ 

| Woo1.2 | Supply Voltage 122 | ov | 10 

| Vos | Supply Voltages | OV | 6 

[Pw [inputPower | oem | 12 
Tc (OP) Operating Case 

Storage Temperature 


Notes: 

1. Operation in excess of any one of these parameters may result in 
permanent damage. 

2. VG =-4V. 











7-11 


RECOMMENDED 
OPERATING CONDITIONS 


YMBOL[ PARAMETERS | UNITS | MINTY 
Tew | tpuroner | dom 











NEC 


GaAs MULTI-CHIP 


INTEGRATED CIRCUIT nee 





PRELIMINARY 
FEATURES OUTLINE DIMENSIONS (units in mm) 


¢ LOW DISSIPATIVE CURRENT 
Total Current lop = 410 mA (Typ.) at Pout = 30.5 dBm 


¢ HIGH EFFICIENCY AND LOW VOLTAGE 








OPERATION: Total Efficiency, nT = 63% (Typ.) at PouT 4.0 MAX 
Maximum and VppD = 4.6 V - 
¢ SMALL SIZE 
DESCRIPTION 
The MC-5974 is a two stage GaAs Multi-Chip Integrated 
Circuit (MCIC), designed to be used as the Power Amplifier in 
a cellular portable or handheld application. Its optimum fre- PIN 
quency range of 872-905 MHz makes it ideal for cellular CONNECTIONS 
analog phones for use in Europe (E-TACS). With separate 1. PIN 
access provided to both drain supplies, the output power can 2. VoD1 
be effectively controlled. With over 1 Watt output power, a low 3. VOD2 
4.6 volt supply, excellent efficiency and small size, this MCIC ae bie 4. Vac 
has advantages for a variety of portable wireless applications. 5. Pout 
Note: 


1. Lead dimensions 0.25 x 0.5 
2. Tolerance of lead pitch +0.3 


ELECTRICAL CHARACTERISTICS (tc = 25°c) 


PART NUMBER MC-5973 
PACKAGE OUTLINE 
| SYMBOLS PARAMETERS AND CONDITIONS UNITS | MIN | TYP | 


Output Power 1, PIN = 7 dBm, V001 = VoD02 = 4.6 V, Vac =-3.5 V 
Output Power 2, PIN = 7 dBm, Vp01 = VDD2 = 4.0 V, Vaa = -3.5 V 


Total Current, PIN = 7 dBm, PouT = 30.5 dBm, VoD1 < 4.6 V, 
Vpb2 = 4.6 V, Vag = -3.5 V 


Harmonics, PIN = 7 dBm, Pout = 30.5 dBm, VpD1 < 4.6 V, 
VbD2 = 4.6 V, Vac = -3.5 V 


Harmonics, PIN = 7 dBm, PouT = 30.5 dBm, Vo01 < 4.6 V, 
Vpb2 = 4.6 V, Vac = -3.5 V 


















Harmonics, PIN = 7 dBm, Pout = 30.5 dBm, VoD1 < 4.6 V, 
V0D2 = 4.6V, VaGG = -3.5 V 


Gate Current, PiN = 7 dBm, Pout = 30.5 dBm, Vop1 < 4.6 V, 


VbD2 = 4.6 V, Vac = -3.5 V m 








Stability Against Load Fluctuation, PIN = 7 dBm, Pout 2 30.0 dBm, 
VaGG = -3.5 V, Zs = 50 Q, ALL PHASE, Load Time = 30 s, 
Vpp1 = VDD2 = 8.0 V, LOAD VSWR = 20:1 


No characteristic change. 
Frequency, Output Power 1, 2, Total 
Current, Harmonics, Gate Current, 
Input VSWR 






Notes: 
1. VaG =+0.2V, ZS = ZL =50Q. 
2. IDD = IDD1 =+ IDD2 
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MC-5974 





ABSOLUTE MAXIMUM RATINGS? (1a = 25°c) 
|SYMBOLS| PARAMETERS —s|_-*UNITS | RATINGS | 
[Pw [input Power ——~| am 











Tc (OP) Operating Case 
Temperature 


Storage Temperature -30 to +120 
Notes: 


1. Operation in excess of any one of these parameters may result in 
permanent damage. 
2. VGG =-4V. 
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RECOMMENDED 
OPERATING CONDITIONS 


Pw | iputPower 














NEC 





GaAs MULTI-CHIP | MC-7600 
INTEGRATED CIRCUIT 





PRELIMINARY 
FEATURES OUTLINE DIMENSIONS (units in mm) 
¢ HIGH OUTPUT POWER AND HIGH LINEARITY: 
Pout = 31.5 dBm Min. 


¢ HIGH EFFICIENCY: 
Total Efficiency, nT = 40% (Typ.) at Pout = 31.5 dBm 


¢ SMALL SIZE 


DESCRIPTION 


The MC-7600 is a two stage GaAs Multi-Chip Integrated 
Circuit (MCIC), designed to be used as the Power Amplifier in 
a cellular portable or handheld application. Its optimum fre- 





quency range of 940-956 MHz and excellent linearity make it . PIN 
ideal for cellular digital phones for use in Japan (JDC). With CONNECTIONS 
separate access provided to both gate bias points, the output 1. PIN 
power and the trade-off between efficiency and linearity can 2. Vaai 
be controlled. With over 1 Watt output power, excellent 3. Vace 
efficiency and small size, this MCIC has advantages for a 28 5_ 4. Voo 
variety of portable wireless applications. Seroul 
Note: 


1. Lead dimensions 0.25 x 0.5 
2. Tolerance of lead pitch +0.3 


ELECTRICAL CHARACTERISTICS (tc = 25°c) 


PART NUMBER 
PACKAGE OUTLINE 








SvuBois 
Ct | Feweny Sid 
Pours | “OuputPower P= +4 dBm, Voo = BV, Vaai = Voce = Contolod | dBm 
[Too | Total Curent, Pour =315dBm,Voo=58V «mA 
| nfo | Harmonics, Pour=+31.5dBm,Voo=58V |B 
[esse | Gate Curent Pour = +315 dBm, Von =88V mak 

| Input VSWR, Pour=+31.5dBm,Voo=58V 


Input VSWR, PouT = +31.5 dBm, Vop = 5.8 V 


PADJ1 Adjacent Channel Interference, PouT = +31.5 dBm, VoD = 5.8 V 
f = 940~956 MHz2, Af = +50 KHz 


PADJ2 Adjacent Channel Interference, PouT = +31.5 dBm, VoD = 5.8 V 
f = 940~956 MHz2, Af = +100 KHz dBc 
Gate Cutoff Voltage, Vob = 5.8 V, Ip < 100 mA 


Notes: 
1. ZS = ZL = 50 Q except the parameter of stability. 
2. Averaging output power of n/4 QPSK signal. 
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MC-7600 





ABSOLUTE MAXIMUM RATINGS (1a = 25°c) 
|SYMBOLS| PARAMETERS _—s|_—sUNITS | 
[Pw [input Power | tm — 


Tc (oP) . | Operating Case 
Temperature °C -30 to +90 
Storage Temperature 


Notes: 

1. Operation in excess of any one of these parameters may result in 
permanent damage. 

2. VaG =-5 V. 







TYPICAL PERFORMANCE CURVES (ta = 25°) 


OUTPUT POWER AND TOTAL CURRENT 
vs. SUPPLY VOLTAGE 


ax VGGI = 2.2 V 

em: VGGi = 2.4V 

amm=: VGGi = 2.6 V 
11 — 





Ee === VGGi =28V 
ao 
ZS 10 
- 
8 
o 9 on~ 
: £ 
a ° a 
3 ws 
g 7 6 
Oo 5 
‘ Oo 
VoD =5.8V,PIN]=4dBm ~ g 
f = 948 MHz - 
22 -24 -26 -28 -30 -32 -34 -36 
Supply Voltage, Vaca (V) 
TOTAL CURRENT AND LINEAR GAIN 
vs. CASE TEMPERATURE 
700 2 = 
ZS 
ny = 
e o 
oO 600 IND. 30 s 
2 O 
c 
: 3 
6 500 a412 7 
3 
_ 


-60 -40 -20 0 20 40 60 80 100 


Case Temperature, Tc (°C) 


7-15 


RECOMMENDED 
OPERATING CONDITIONS 


SYMBOL PARAMETERS 
VoD 


—voo | Supoy Vonage 3 
CPx | putPower 


Operating Case 


Temperature 





ADJACENT CHANNEL INTERFERENCE 
vs. CASE TEMPERATURE 


Po = 31.5 dBm (T.C.L.) 


PADJ 1, 2 (dB) 


Adjacent Channel Interference, 





Case Temperature, Tc (°C) 





MC-7600 
EQUIVALENT CIRCUIT 
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NEC's Philosophy on Quality Control 


NEC's philosophy for providing solid-state microwave compo- 
nents involves a concept of "Total Quality Control" which is 
adhered to from the beginning of incoming inspection of materi- 
als to the final delivery. The Quality Control and Reliability 


Cycle of Reliability and Quality Control System 


| Original Development | 

Market research: Order Received (1) 
, — Basic investigation; x. Check of reliability, 

| Manufacturing study; | ~ quality, other 

1 Catalog, application note ! requirements of 









Maintenance, After-sale Service (8) 
Claim disposition and management; 
Field data collection; Failure analysis 







Shipment (7) 
Quality control for storage, 
packing, transportation, etc. 







Inspection, 
Quality Assurance (6) 
Audit of quality assurance; 
Reliability verification test; 
Incoming warehouse and 
outgoing warehouse 









Reliability Grades 


NEC’s solid-state microwave semiconductors are classified into 
four reliability grades based upon the level of screening required 
to produce the desired reliability and quality assurance. All 
devices are designed, manufactured, qualified and screened using 
procedures patterned after MIL-S-19500. 


The four reliability grades are: 


Grade B - High Reliability Grade - Usually more than sufficient 
for most North American and European space applications re- 
quiring MTTFs greater than 10?. 


order received 


Management 
Circle for High 
Reliability 
Production 


environment control 


Departments are involved at the earliest possible stage of market 
surveys and product development. These departments can veto a 
product at any stage in its development if the device cannot meet 
NEC's stringent reliability standards. It is NEC's pledge to supply 
the highest quality product available. An overview of this system 
is illustrated below: 






















Development Design (2) 
Reliability prediction; 

Reliability design evaluation; 
Reliability design review 
















Manufacturing Design (3) 
Process quality control plan; 
Decision on completion of 
development of new products 





















Purchase of Materials (4) 
Acceptance inspection; Quality 
control of subcontracted works 















inspection Quality control in VaR 
production processes; ws 
Subcontracting 
quality control; Education and Training (9) 
Equipment and Education on reliability 






and quality control; 
Employee training 








Grade C - Processing meets or surpasses the requirements of 
MIL-S-19500 and MIL-STD-750 for JANTXV. 


Grade CX - Processing meets or surpasses the requirements of 
MIL-S-19500 and MIL-STD-750 for JANTX. 


Grade D - Industrial Grade - Screening is for general purpose 
industrial applications (JAN devices). 


Please refer to the following table for more details on the 
differences in these grades. 


Reliability Assurance 








NEC Reliability Grade for Discrete Devices 


— Failure Rate (FIT)* 
Rlaby Crt [power | Smal | Power | 
B- JANS Equivalent Si Transistor 1011 109 
109 107 
1011 
























Space electronics, phased array radar, 
microwave carrier relay link, carrier 
transmission and other communication 
systems requiring hi-rel. 





GaAs FET 
Passive Diodes 











General microwave applications 
such as mobile radios, avionics, ECM, 
EW systems. 


Si Transistor 
GaAs FET 
Passive Diode 


C - JANTXV Equivalent 










Si Transistor 
GaAs FET 
Passive Diode 


CX - JANTX Equivalent 











Avionics, radar, ECM, EW, telecommunications 
instrumentation and other general industrial 
applications. 

Consumer applications such as TV tuners, 

test equipment, radios, recorders, CATV, 
MATYV and pagers. 


Si Transistor 
GaAs FET 
Passive Diode 


D - JAN Equivalent 


“FIT - Failure in Time. A failure of 10 FIT is obtained for example, when 10,000 devices dare tested for 10,000 hours and one failure occurs, or one failure in 108 device hours. 
One FIT reliability corresponds to one failure in 109 device hours and is equivalent to testing 100,000 devices for 10,000 hours or 10,000 devices for 100,000 hours. 


Qualification Tests 

Thorough evaluation and qualification programs are required for lines are maintained at NEC, but company policy prevents their 
all devices released for general sales. However, exceptions are release. However, individual customer specifications and re- 
allowed with approval of the Quality Control and Reliability quirements can easily be accommodated at a small cost on a 
Departments. These include advanced devices released for cus- “Special Project” basis. 


tomer evaluation and special request devices where “proven” 


reliability is not a requirement but can be based upon similarity Quality Assurance Inspection Tests 


with other qualified devices. The quality assurance procedures for Grade B, C, CX and D 
All grades of transistors and diodes are screened per the require- microwave bipolar transistors and GaAs FETs are detailed in this 
ments of their particular specifications with periodic Group B brochure. These procedures were established after detailed analy- 
tests performed for QC purposes. Typically, Group B tests are sis of thousands of hours of reliability tests carried out over many 
performed every month on standard production devices. All tests years on a wide spectrum of device types. These procedures 
are conducted in accordance with methods specified in MIL- insure that NEC’s customers receive the most reliable and 
STD-750. Test reports and data for GradeC, CX and D production consistent devices available. 
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Bipolar Transistors—Chips 













S.E.M. INSPECTION 


ELECTRICAL (0.C.) TESTS 

5 Samples / Wafer 5/10 Samples / Wafer 5 Samples / Wafer and 

MIL-STD-883, Method 2018 Accept 0 / Reject 1 10 Points Tested hich heey eral ited 
Accept 0 / Reject 1 (Note 2) Accept 0 / Reject 1 ecord (Note 2) 


GRADE B (Space) 


SUBSTRATE INSPECTION 
AND PREPARATION 


Q.C. INSPECTION 
Dislocation 


Doping Level 
Orientation 


EPITAXIAL FORMATION 


Q.C. INSPECTION 
Epitaxy Thickness 
Doping Profile 


WAFER FABRICATION 
AND METALIZATION 


SURFACE STABILIZATION 








WAFER BAKE 
450°C for 1 Hour 


100% D.C. PROBE 
SCRIBE AND BREAK 






































GROUP A TESTS BOND PULL TESTS 


MIL-STD-750, Method 2037 


















POWER BURN-IN 








DIE SHEAR TEST MIL-STD-750, Method 1039 
5 Samples / Wafer Condition B 
Accept 0 / Reject 1 TJ max or PT max 
MIL-STD-750, Method 2017 for 240 Hours 
(Optional) 












ELECTRICAL (D.C.) TESTS 
AND DELTA EVALUATION 


Table 1-3, Accept 0 / Reject 1 








OPERATIONAL LIFE TESTS 
MIL-STD-750, Method 1030 
Condition B 
TJ max or PT max 
for 1000 Hours 








ELECTRICAL (D.C.) TESTS 
AND DELTA EVALUATION 


Table 1-3, Accept 0 / Reject 1 







100% VISUAL INSPECTION 
MIL-STD-883, Method 2010 
Test Condition A 









SHIPMENT 
Flight Units 
Test Report, (Note 1) 
Test Samples (Optional) 







Notes: 1. The Test Report Includes the Following: 


_Summary Sheet 


_S.E.M. Inspection Report 
_Bond Pull Test Data (Optional) 
_Die Shear Test Data (Optional) 
_Operational Life Test Data 


2. Power Transistors, 5 Samples per Wafer. 
Small Signal, 10 Samples per Wafer. 


Bipolar Transistors—Chips 





Notes: 





GRADE C 


SUBSTRATE INSPECTION 
AND PREPARATION 


Q.C. INSPECTION 
Dislocation 


Doping Level 
Orientation 





EPITAXIAL FORMATION 


Q.C. INSPECTION 
_ Epitaxy Thickness 
Doping Profile 


WAFER FABRICATION 
AND METALIZATION 


SURFACE STABILIZATION 





WAFER BAKE 
450°C for 1 Hour 


100% D.C. PROBE 
SCRIBE AND BREAK 











































S.E.M. INSPECTION GROUP A TESTS BOND PULL TESTS 
On Customer Wafer (Optional) 10 Samples / Wafer 5 Samples / Wafer and geri Nasa rac 
5 Samples / Wafer Accept 0 / Reject 1 10 Points Tested Read seine tebe N is 3 
MIL-STD-883, Method 2018 (Note 2) Accept 0 / Reject 1 ord (Note 2) 










Accept 0 / Reject 1 MIL-STD-750, Method 2037 











POWER BURN-IN (Optional) 
MIL-STD-750, Method 1039 










DIE SHEAR TEST 















S.E.M. INSPECTION : peahyey eve Condition B 
Periodic Q.C. Sampling MIL-STD-750, Method 2017 TJ max or PT max 


MIL-STD-883, Method 2018 for 168 Hours 


Accept 0 / Reject 1 (Optional) 


ELECTRICAL (D.C.) TESTS 
AND DELTA EVALUATION 
Table 1-3, (Note 3) 







100% VISUAL INSPECTION 
MIL-STD-883, Method 2010 
Test Condition B 


SHIPMENT 
Flight Units 
Test Report, (Optional) 
(Note 2) 
Test Samples (Optional) 





1. The Test Report Includes the Following: 
—Summary Sheet 
—S.E.M. Inspection Report 
—Bond Pull Test Data (Optional) 
—Die Shear Test Data (Optional) 
—Burn-in Test Data 


2. Power Transistors, 5 Samples per Wafer. 
Small Signal, 10 Samples per Wafer. 


3. Power Transistors, Accept 0 / Reject 1. 
Small Signal, Accept 1 / Reject 2. 
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Bipolar Transistors—Chips 








GRADE D 


SUBSTRATE INSPECTION 
AND PREPARATION 


Q.C. INSPECTION 
Dislocation 
Doping Level 
Orientation 






EPITAXIAL FORMATION 


Q.C. INSPECTION 


Epitaxy Thickness 
Doping Profile 





WAFER FABRICATION 
AND METALIZATION 


SURFACE STABILIZATION 


WAFER BAKE 
450°C for 1 Hour 


100% D.C. PROBE 
SCRIBE AND BREAK 






















S.E.M. INSPECTION BOND PULL TESTS 








GROUP A TESTS 





Periodic Q.C. Sampling 5/10 Samples / Wafer 5 Samples / Wafer and 
Periodic Inspection (Note) 10 Points Tested 
Accept 0 / Reject 1 Accept 0 / Reject 1 







MIL-STD-750, Method 2037 





100% VISUAL INSPECTION 


SHIPMENT 
Flight Units 


Note: Power Transistors, 5 Samples per Wafer, Accept 0 / Reject 1. 
Small Signal, 10 Samples per Wafer, Accept 1 / Reject 2. 


Bipolar Transistors—Packaged 








GRADE B (JANS Equivalent) 


SUBSTRATE INSPECTION 100% INTERNAL 100% HIGH TEMPERATURE 
AND PREPARATION VISUAL INSPECTION REVERSE BIAS TEST (HTRB) 
GSO-T 10609 MIL-STD-750, Method 1039 
Condition A 
TA = 150°C for 48 Hours 





Q.C. INSPECTION 
Dislocation 


BOND STRENGTH 






Doping Level 5 Samples / Lot Min 100% ELECTRICAL (D.C.) 
Orientation Table 1-1 TESTS AND 
DELTA EVALUATION 







Table 1-4 


EPITAXIAL FORMATION DIE SHEAR _ 
5 Samples / Lot Min 100% POWER BURN-IN 


Table 1-1 MIL-STD-750, Method 1039 








Q.C. INSPECTION Condition B 
Epitaxy Thickness TJ max or PT max 
100 % PRECAP BAKE for 240 Hours max 






Doping Profile 





300°C for 2 Hours 












WAFER FABRICATION 100% ELECTRICAL 
O (D.C.) TESTS AND 
AND METALIZATION SEAL AND INSPECTION SETA EVALUATION 
Table 1-4 
PDA 10% 
SURFACE STABILIZATION 100% HIGH No Catastrophic Failure 





WAFER BAKE TEMPERATURE STORAGE Allowed 


450°C for 1 Hour 24 Hours min at TSTG max 


100% TEMPERATURE 
100% D.C. PROBE CYCLING 


MIL-STD-750, Method 1051 





100% GROUP A TESTS 
Per Data Sheet 
Read and Record 










Condition C 20 Cycles 100% LEAK TEST 
SCRIBE AND BREAK Fine and Gross 
MIL-STD-750, Method 1071 
100% CONSTANT Condition H and C 






ACCELERATION 
MIL-STD-750, Method 2006 
Table 1-1 


Table 1-1 






S.E.M. INSPECTION 
Every Wafer 
MIL-STD-883, Method 2018 
Accept 0 / Reject 1 





100% RADIOGRAPHIC 
INSPECTION 
100% PIND TEST MIL-STD-750 Method 2076 
MIL-STD-750, Method 2052 


Condition A 


2 Views 


GROUP A TESTS 
5/10 Samples / Wafer 
Accept 0 / Reject 1(Note 2) 





100% EXTERNAL 
VISUAL INSPECTION 


100% LEAK TEST 
Fine and Gross 
MIL-STD-750, Method 1071 


MIL-STD-750, Method 2071 






BOND PULL TESTS 












5 berth i / sleds Condition H and C 
ol 6s 
. Rae oor B Wa 
MIL-STD-883, Method 2037 100% PRE POWER BURN-IN = 


MIL-STD-750, Method 1039 
Condition B 


DIE SHEAR TEST (optional) 1.14 Times TJ max or 


SHIPMENT 






5 Samples / Wafer 1.2 Times PT max for Flight Units, Test Report 
Accept 0 / Reject 1 96 Hours max (Note 1) 
MIL-STD-883, Method 2017 Group B Test Report 
Group B Test Samples 
SERIALIZATION 





100% VISUAL INSPECTION 


GSO-DK0191 


ASSEMBLY 


100% ELECTRICAL 
(0.C.) TESTS 





Read and Record 





Notes: 1. The Test Report Includes the Following: 
—Summary Sheet 
—S.E.M. Inspection Report (Optional) 

Precap Visual Inspection Report 

—Bond Pull Test Data (Optional) 
—Die Shear Test Data (Optional) 
—Bum-in Delta Data 
—Group A Test Data 
—Radiographic Inspection Test Report 


2. Power Transistors, 5 Samples per Wafer. 
Small Signal, 10 Samples per Wafer. 
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Bipolar Transistors - Packaged 


SUBSTRATE INSPECTION 
AND PREPARATION 


Q.C. INSPECTION 
Dislocation 


Doping Level 
Orientation 


EPITAXIAL FORMATION 


Q.C. INSPECTION 
Epitaxy Thickness 
Doping Profile 


WAFER FABRICATION 
AND METALIZATION 


SURFACE STABILIZATION 








WAFER BAKE 
450°C for 1 Hour 


100% D.C. PROBE 
SCRIBE AND BREAK 













GROUP A TESTS 
5/10 Samples / Wafer 
Accept 0 / Reject 1 (Note) 














BOND PULL TESTS 
5 Samples / Wafer and 
10 Points Tested 
Accept 0 / Reject 1 
MIL-STD-883, Method 2037 











5 Samples / Wafer 
Accept 0 / Reject 1 
MIL-STD-883, Method 2017 






100% VISUAL INSPECTION 
GSO-TP 10054 


ASSEMBLY 


DIE SHEAR TEST (Optional) 


GRADE C (SANTXV Equivalent) 






100% INTERNAL 
VISUAL INSPECTION 
GSO-T10356 (Ceramic) 
GSO-T 10365 (Can) 






BOND STRENGTH 
5 Samples / Lot Min 
Table 1-1 


DIE SHEAR 
5 Samples / Lot Min 
Table 1-1 





100 % PRECAP BAKE 
200°C for 2 Hours 


SEAL AND INSPECTION 


100% HIGH 
TEMPERATURE STORAGE 
24 Hours min.at Tste max 








100% TEMPERATURE 
CYCLING 
MIL-STD-750 Method 1051 
Condition C 20 Cycles 







100% CONSTANT 
ACCELERATION 
MIL-STD-750, Method 2006 
Table 1-1 








100% LEAK TEST 
Fine and Gross 
MIL-STD-750, Method 1071 
Condition H and C 






100% ELECTRICAL 
(D.C.) TESTS 


GO/NO GO 


SERIALIZATION 
n = 25 








ELECTRICAL (D.C.) TESTS 
n= 25 
Read and Record 

















100% HIGH TEMPERATURE 
REVERSE BIAS TEST (HTRB) 
(Optional) 
MIL-STD-750, Method 1039 
Condition A 
TA = 150°C for 48 Hours 








ELECTRICAL (D.C.) TESTS 
AND DELTA EVALUATION 
n= 25 Table 1-4 


100% POWER BURN-IN 
MIL-STD-750, Method 1039 
Condition B 
TJ max or PT max 
for 168 Hours max 









ELECTRICAL (D.C.) TESTS 
AND DELTA EVALUATION 
n = 25 Table 1-4 
Accept 2 / Reject 3 
No Catastrophic Failure Allowed 










100% GROUP A TESTS 
Per Data Sheet 
Read and Record 












100% EXTERNAL 
VISUAL INSPECTION 
MIL-STD-750, Method 2071 


GROUP B TESTS 
(Optional) Table 1-2 


SHIPMENT 
Flight Units 
Test Report (Optional) 






Group B Test Report (Optional) 
Group B Test Samples 
(Optional) 





Note: Power Transistors, 5 Samples per Wafer. 
Small Signal, 10 Samples per Wafer. 
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SUBSTRATE INSPECTION 
AND PREPARATION 


Q.C. INSPECTION 
Dislocation 


Doping Level 
Orientation 


EPITAXIAL FORMATION 


Q.C. INSPECTION 
Epitaxy Thickness 
Doping Profile 


WAFER FABRICATION 
AND METALIZATION 


SURFACE STABILIZATION 








WAFER BAKE 
450°C for 1 Hour 





100% TEMPERATURE 
MIL-STD-750, Method 1051 
Condition C 20 Cycles 


SCRIBE AND BREAK 


GROUP A TESTS 
5/10 Samples / Wafer 


Accept 0 / Reject 1(Note ) 












BOND PULL TESTS 
5 Samples / Wafer and 
10 Points Tested 
Accept 0 / Reject 1 
MIL-STD-883, Method 2037 






DIE SHEAR TEST (Optional) 
5 Samples / Wafer 
Accept 0 / Reject 1 


MIL-STD-883, Method 2017 
(Optional) 





100% VISUAL INSPECTION 
GSO-TP 10054 


ASSEMBLY 





Bipolar Transistors—Packaged 


GRADE CX (JANTX Equivalent) 


BOND STRENGTH 
5 Samples / Lot Min 
Table 1-1 


DIE SHEAR 


5 Samples / Lot Min 
Table 1-1 


100 % PRECAP BAKE 
200°C for 2 Hours 


SEAL AND INSPECTION 


100% HIGH 
TEMPERATURE STORAGE 
24 Hours min at Tsta max 









100% CONSTANT 
ACCELERATION 
MIL-STD-750, Method 2006 
Table 1-1 





100% LEAK TEST 
Fine and Gross 
MIL-STD-750, Method 1071 
Condition H and C 


100% ELECTRICAL 
(0.C.) TESTS 


GO/NO GO 










100% HIGH TEMPERATURE 
REVERSE BIAS TEST (HTRB) 






(Optional) 
MIL-STD-750, Method 1039 
Condition A 
TAs 150°C for 48 Hours 










100% POWER BURN-IN 
MIL-STD-750, Method 1039 
Condition B 
TJ max or PT max 
for 168 Hours 






100% GROUP A TESTS 
Per Data Sheet 


100% EXTERNAL 
VISUAL INSPECTION 
MIL-STD-750, Method 2071 





SHIPMENT 
Flight Units 
Test Report (Optional) 


Group B Test Report (Optional) 
Group B Test Samples 
(Optional) 








Note: Power Transistors, 5 Samples per Wafer. 
Small Signal, 10 Samples per Wafer. 
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Bipolar Transistors—Packaged 








Note: 


SUBSTRATE INSPECTION 
AND PREPARATION 


Q.C. INSPECTION 
Dislocation 


Doping Level 
Orientation 


EPITAXIAL FORMATION 


Q.C. INSPECTION 
Epitaxy Thickness 
Doping Profile 








WAFER FABRICATION 
AND METALIZATION 


SURFACE STABILIZATION 


WAFER BAKE 
450°C for 1 Hour 





100% D.C. PROBE 
SCRIBE AND BREAK 









GROUP A TESTS 
5/10 Samples / Wafer 
Accept 0 / Reject 1(Note ) 










BOND PULL TESTS 
5 Samples / Wafer and 
10 Points Tested 
Accept 0 / Reject 1 
MIL-STD-883, Method 2037 







100% VISUAL INSPECTION 
GSO-TP10054 


ASSEMBLY 


Power Transistors, 5 Samples per Wafer 
Small Signal, 10 Samples per Wafer 


GRADE D (JAN Equivalent) 


100 % PRECAP BAKE 
200°C for 2 Hours 


SEAL AND INSPECTION 


100% HIGH 
TEMPERATURE STORAGE 


24 Hours min at Tsta max 





100% TEMPERATURE 
CYCLING 
MIL-STD-750, Method 1051 
Condition C 10 Cycles 









100% LEAK TEST 
Fine and Gross 
MIL-STD-750, Method 1071 
Condition H and C 
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100% GROUP A TESTS 
Per Data Sheet 


SHIPMENT 


Flight Units 





Bipolar Transistors 





Table 1-1: Preconditioning and Screening for Bipolar Transistors 


RELIABILITY GRADE 
EXAMINATION MIL-STD-750 
OR TEST METHOD CONDITION a ee eo, 

- ; 
Die Shear 2017 Samples subjected to the 

bond strength test shall be 

used for this test 

Record data 


Intemal Visual (Precap) 2072 NEC Specification 


Inspection 
Precap Bake 2 Hrs at 300°C Grade B; 200°C Grade C, CX, D | 100% 100% 


Temperature Cycling Condition C, 20 cycles 100% 100% 
10 cycles Grade D 

Constant Acceleration 2006 Y 1 direction at 20,000 G’s except at 10,000 G’s} 100% 100% 
for devices with power rating of 10 W 
at Tc = 25°C 

PIND Test 2052 Condition A, PDA in accordance with 100% 
MIL-S-19500 

Hermetic Fine Leak 1071 Condition H 5x10-8 atm cc/sec 100% 100% 

Gross Leak Condition C 

Pre Power Burm-In 1039 Condition B 100% . 

1.14 times T) max or 1.2 times Pr max 96 Hrs max 


[Seriaization =| | 100% a 


25 
Electrical Test Per data sheet limit 100% n=25 
25 
























n=5 for n=5 for n=5 for 
assembly lot assembly lot assembly lot 
300 pes 300 pcs 3300 pcs 

n = 10 for lot n = 10 for lot n = 10 for lot 
















n=5 for n=5 for 
assembly lot assembly lot 
< 300 pcs S300 pcs 

n = 10 for lot n = 10 for lot 


n=5 for 
assembly lot 
< 300 pes 

n = 10 for lot 










GSO-T 10609 





GSO-T 10356 
(Note 1) 






100% 
100% 
100% 


100% 
100% 
100% 


100% 


100% 100% 









optional 


Record data 
High Temperature Reverse Bias Condition A 48 Hrs at Ta = 150°C 100% optional 
(HTRB) Applied Voltage VCB x 0.8 


Electrical Test and Delta Per data sheet limit and Table 1-4 100% n 
Parameter Record data 


1039 | Condition B, T: max or Pr max 100% 240 Hrs | 100% 168 Hrs 


Electrical Test and Delta Per data sheet limit and Table 1-4 100% 
Parameter Record data PDA = 10% 
(Note 2) 


100% Record 100% 
data (Note 4) 















100% 168 Hrs 


a 


3 


















100% 
(Note 4) 


100% 
(Note 4) 
PDA 3% or 2 pcs whichever is greater 


Condition H 5x10-8 atm cc/sec 
Condition C 





Radiographic a 
Extemal Visual Examination 2071 He 100% 100% 100% n=22/lotc =0 


Group B Test Every wafer lot Table 1-2 optional optional (Note 3) 
(Note 3) Table 1-2 Table 1-2 


o—_ 
° 
S 
RK 





Notes: 1. 100% internal visual (precap) inspection on ceramic packages, and sample basis on can- 
type packages. 
2. PDA is less than 10%. If more than 10%, repeat power burn-in. 


3. Group B tests are required and performed on all Grade B lots. Group B tests can be 
performed as a customer's option on specific Grade C/CX lots. NEC performs a 
Group B test every 3 months by the device structure. Data is retained at NEC for Q.C. purposes. 


4. On "35" MICRO X package, only a sample (45 pieces) may be done on RF parameters. 
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Bipolar Transistors 








Table 1-2: Group B Tests for Bipolar Transistors 


LTPD (Max acceptable No. of failures) 
Small Signal 
MIL-STD-750 
METHOD GradeB |GradeC,CX,D]| GradeB | Grade C,CX,D 


30(0) 50(0) 500) | n=3 
c=0 
Condition C 100 Cycles 25 Cycles 100 Cycles 25 Cycles 
Condition A 
Omit initial conditioning 
Condition H 
Condition C 
Per data sheet limit 
(IcBo, IgBo, hFE) 


30(0) 50(0) 50(0) 








EXAMINATION 
OR TEST 
Subgroup 1 
Physical Dimension 























Subgroup 2 
Solderability 















Temperature Cycling 


Thermal Shock 
(glass strain) 












Moisture Resistance 

















Hemnetic Seal 
Fine Leak 
Gross Leak 


End Point 





















Subgroup 3 
Shock 






Non-operating 1500 G; 0.5 m sec; 5 blows 
X1, Y1, Z1 


Non-operating 20 G; 100-2000 Hz; 4 min 4 times 
X1, Y1, Zl 


20,000 G; X1, Y1, Z1; for Pr = 10 W; 10,000 G 
















Vibration, Variable 
Frequency 








Constant Acceleration 












Hemnetic Seal 
Fine Leak 
Gross Leak 


End Point Same as Subgroup 2 


Subgroup 4 30(0) 50(0) 50(0) n=3 
Terminal Strength 2036 Condition E c=0 
Subgroup 5 30(0) 50(0) 50(0) n=3 
Steady State Operating Life 1026 Ts max or Pr max; 1000 Hrs per Table 1-5 c =0 







Condition H 
Condition C 













“Power rating of 10 W at Tc = 25°C 


Notes: 1. Subgroups listed are standard for all parts. Other subgroups are optional. The number of 
samples specified will be changed according to the customer's specifications, or NEC can 
reserve the right to specify the number of samples to be tested according to field data. 


For subgroup 2 and 3 testing, D.C. good samples from Group A tests may be used. 


3. For subgroup 2 and 3 testing, electrically rejected samples may be used. However, samples 
for subgroup 4 testing must have passed all thermal and mechanical screening procedures. 


4. The samples used for subgroup 1 testing may be used for other tests. 
The same samples may be used for subgroup 1, 2, 3 and 4 testing. 


6. Subgroup 2 and 3 testing must be done in the order shown above. 
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Bipolar Transistors 








Table 1-3: Delta Parameters and Criteria for Wafer Acceptance Tests 











Maximum Allowable Delta for Chip Shipment 


Teno | 200 A or 2000 
ee a 









Symbol Maximum Allowable Delta for Accelerated Life Test 














Table 1-4: Delta Parameters and Criteria for Screening of Bipolar Transistors 


= Maximum Allowable Delta for HTRB Maximum Allowable Delta for Power Bum-in 
smn [exe | 8 | ae] =» |» | «|» 






IEBO 








Maximum Allowable Delta for Steady Operating Life Test 
Small Signal Power** 
Symbol 


Se = Os 
| Icso~——s—~*éd:*=Cé LOO NA or +100%* +200 nA or +200%* +200 nA or +200%* 


+100 nA or +100%* +200 nA or +200%* +200 nA or +200%* +400 nA or +200%* 





* Whichever is greater 
** Power rating of 10 W at TC = 25°C 


8-15 


GaAs FETs—Chips 








Notes: 



















S.E.M. INSPECTION 


5 Samples / Wafer 5/10 Samples / Wafer 10 Samples / Wafer 5 Samples / Wafer and 
MIL-STD-883, Method 2018 Read and Record (Note 1) Accept 0 / Reject 1 15 Points Tested 
Accept 0 / Reject 1 (Note 1) Accept 0 / Reject 1 


GRADE B (Space) 


SUBSTRATE INSPECTION 
AND PREPARATION 


Q.C. INSPECTION 
Dislocation 


Doping Level 
Orientation 


ACTIVE LAYER FORMATION 


Q.C. INSPECTION 
Thickness 





Profile 


WAFER FABRICATION 
AND METALIZATION 








SURFACE STABILIZATION 
WAFER BAKE 
200°C for 24 Hours 
(Except HJ FET and I/I FET) 






100% D.C. PROBE 


SCRIBE AND BREAK 





















GROUP A TESTS 


ELECTRICAL (D.C.) TESTS BOND PULL TESTS 






MIL-STD-750, Method 2037 






















POWER BURN-IN ACCELERATED LIFE TEST 












MIL-STD-750, Method 1039 5 Samples / Wafer DIE SHEAR TEST 
Condition B 295°C for 24 Hours 5 Samples / Wafer 
TCH max or PT max (2 Hours for HJ FETs) Accept 0 / Reject 1 

for 240 Hours MIL-STD-750, Method 2017 





(Optional) 

















ELECTRICAL (D.C.) TESTS D.C. DELTA MEASUREMENT 
and DELTA EVALUATION Record, Table 2-3 
Table 2-3 Accept 0 / Reject 1 







OPERATIONAL LIFE TESTS 
MIL-STD-750, Method 1039 
Condition B 
TCH max or PT max 
for 1000 Hours 










ELECTRICAL (D.C.) TESTS 
AND DELTA EVALUATION 
Table 2-3 







100% VISUAL INSPECTION 





GET-30184 (Low Noise) 
GET-30159 (Power) 
1. Power Transistors, 5 samples per wafer SHIPMENT 
Low noise, 10 samples per wafer. Flight Units 
2. The Test Report includes the following: Test Report 
—Summary Sheet Test Samples 
—S.E.M. Inspection Report (Note 2) 
—Bond Pull Test Data 
—Die Shear Test Data (Optional) 
—Operation Life Test Data 
—Group A Test Data 


—Accelerated Life Test Data (Optional) 


—Burn-in Delta Data 
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ww wr es 


GaAs FETs—Chips 








GRADE C 


SUBSTRATE INSPECTION 
AND PREPARATION 


Q.C. INSPECTION 
Dislocation 


Doping Level 
Orientation 





ACTIVE LAYER FORMATION 


Q.C. INSPECTION 
Thickness 


Profile 


WAFER FABRICATION 
AND METALIZATION 








SURFACE STABILIZATION 
WAFER BAKE 
200°C for 24 Hours 
(Except HJ FET and I/I FET) 







100% D.C. PROBE 


SCRIBE AND BREAK 
































S.E.M. INSPECTION ELECTRICAL (D.C.) TESTS GROUP A TESTS BOND PULL TESTS 
5 Samples / Wafer 5/10 Samples / Wafer 5/10 Samples / Wafer 5 Samples / Wafer and 
MIL-STD-883, Method 2018 Read and Record Accept 0 / Reject 1 15 Points Tested 
Accept 0 / Reject 1 (Note 1) (Note 1) Accept 0 / Reject 1 











MIL-STD-750, Method 2037 






















POWER BURN-IN ACCELERATED LIFE TEST 






MIL-STD-750, Method 1039 5 Samples / Wafer DIE SHEAR TEST 
Condition B 295°C for 24 Hours 5 Samples / Wafer 
TCH max or PT max (2 Hours for HJ FETs) Accept 0 / Reject 1 
for 168 Hours MIL-STD-750, Method 2017 
(Optional) 






D.C. DELTA MEASUREMENT 
Record, Table 2-3 
Accept 0 / Reject 1 






ELECTRICAL (D.C.) TESTS 
AND DELTA EVALUATION 
Table 2-3 






100% VISUAL INSPECTION 
GET-30184 (Low Noise) 
GET-30159 (Power) 


SHIPMENT 
Flight Units 
Test Report 

Test Samples (Optional) 





Note: 1. Power Transistors, 5 samples per wafer. 
Low noise, 10 samples per wafer. 
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GaAs FETs—Chips 








GRADE D 


Q.C. INSPECTION 
Dislocation 


SUBSTRATE INSPECTION 
AND PREPARATION 


Doping Level 
Orientation 





ACTIVE LAYER FORMATION 


Q.C. INSPECTION 
Thickness 





Profile 


WAFER FABRICATION 
AND METALIZATION 






SURFACE STABILIZATION 
WAFER BAKE 
200°C for 24 Hours 
(Except HJ FET and V/I FET) 


100% DC PROBE 


SCRIBE AND BREAK 























GROUP A TESTS 
§/10 Samples / Wafer 

Accept 0 / Reject 1 
(Note 1) 







BOND PULL TESTS 

5 Samples / Wafer and 
15 Points Tested 
Accept 0 / Reject 1 
MIL-STD-750, Method 2037 


S.E.M. INSPECTION 
Periodic Q.C. Sampling 
Accept 0 / Reject 1 






100% VISUAL INSPECTION 
GET-30184 (Low Noise) 


GET-30159 (Power) 


SHIPMENT 
Flight Units 





Note: 1. Power Transistors, 5 samples per wafer. 
Low noise, 10 samples per wafer. 
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GaAs FETs—Packaged 
























Notes: 1. Include 100% D-S Pulse Test (Optional) 

(ASO Test). 
2. The Test Report includes the following: 

—Summary Sheet 
—S.E.M. Inspection Report (Optional) 
—Wafer Acceptance Test Data (Optional) 
—Precap Visual Inspection Report 
—Bond Pull Test Data (Optional) 
—Die Shear Test Data (Optional) 
—Burn-in Delta Data 
—Group A Test Data 
—Radiographic Inspection Report 


S.E.M. INSPECTION 


Every Wafer 10 Samples / Wafer 
5 Samples / Wafer Accept 0 / Reject 1 
MIL-STD-883, Method 2018 
Accept 0 / Reject 1 


GRADE B (JANS Equivalent) 


SUBSTRATE INSPECTION 
AND PREPARATION 


Q.C. INSPECTION 
Dislocation 


Doping Level 
Orientation 


ACTIVE LAYER FORMATION 


Q.C. INSPECTION 
Thickness 
Profile 


WAFER FABRICATION 
AND METALIZATION 


SURFACE STABILIZATION 
WAFER BAKE 








200°C for 24 Hours 
(Except HJ FET and I/Il FET) 


100% D.C. PROBE 
SCRIBE AND BREAK 














GROUP A TESTS 





ACCELERATED LIFE TEST 
5 Samples / Wafer 
295°C for 24 Hours 

(2 Hours for HJ FETs) 


D.C. TESTS AND RECORD 
Table 2-3 
Accept 0 / Reject 1 


100% VISUAL INSPECTION 
GET-30184 (Low noise) 
GET-30159 (Power) 


ASSEMBLY 


100% INTERNAL VISUAL 
INSPECTION 





HES-33782 (Low noise) 
GET-30160 (Power) 





BOND STRENGTH 
5 Samples / Lot Min 
Table 2-1 


DIE SHEAR 
5 Samples / Lot Min 
Table 2-1 


100% PRECAP BAKE 
150°C for 1 Hour 


SEAL AND INSPECTION 


100% HIGH TEMP. STORAGE 
24 Hours min at Tsta max 


100% TEMPERATURE 
CYCLING 


MIL-STD-750, Method 1051 
Condition C 20 Cycles 
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100% CONSTANT 
ACCELERATION 
MIL-STD-750, Method 2006 
Table 2-1 


100% PIND TEST 
MIL-STD-750, Method 2052 
Condition A 


100% LEAK TESTS 
Fine & Gross 
MIL-STD-750, Method 1071 
Condition H and C 


100% ELECTRICAL (D.C.) 
TESTS 
GO/NO GO 
(Note 1) 


100% PRE-POWER BURN-IN 
MIL-STD-750, Method 1039 
Condition B 
TCH max or PT max 
for 240 Hours max 


SERIALIZATION 


100% ELECTRICAL (D.C.) 
TESTS and RECORD 
Table 2-4 



















100% HIGH TEMPERATURE 

REVERSE BIAS TEST (HTRB) 

MIL-STD-750, Method 1039 
Condition A 

TA = 150°C for 48 Hours min 


100% ELECTRICAL (D.C.) 
TESTS 

and DELTA EVALUATION 

Table 2-4 


100% POWER BURN-IN 
MIL-STD-750, Method 1039 
Condition B 
TCH max or PT max 
for 240 Hours min 










100% ELECTRICAL (D.C.) 
TESTS 


and DELTA EVALUATION 
Table 2-4 PDA<10% 
No catastrophic failure allowed 






100% GROUP A TESTS 
Per Data Sheet 
Read and Record 


100% LEAK TESTS 
Fine and Gross 
MIL-STD-750, Method 1071 
Condition H and C 
Table 2-1 


100% RADIOGRAPHIC 
INSPECTION 
MIL-STD-750, Method 2076 
2 views 


100% EXTERNAL VISUAL 
INSPECTION 
MIL-STD-750, Method 2071 


GROUP B TESTS 
Table 2-2 


SHIPMENT 
Flight Units 
Test Report (Note 2) 


Group B Test Report 
Group B Test Samples 








GaAs FETs—Packaged 








GRADE C (JJANTXV Equivalent) 


100% CONSTANT 
ACCELERATION 


SUBSTRATE INSPECTION 
AND PREPARATION MIL-STD-750, Method 2006 
Table 2-1 


Q.C. INSPECTION 
Dislocation 





Doping Level 
Orientation 


ACTIVE LAYER FORMATION 








100% LEAK TESTS 
Fine and Gross 
oe MIL-STD-750, Method 1071 
: Condition H and C 
Profile 
100% ELECTRICAL (D.C.) 

WAFER FABRICATION a a 

AND METALIZATION 

(Note 1) 


SURFACE STABILIZATION 
WAFER BAKE 
200°C for 24 Hours 
(Except HJ FET and I/| FET) 






SERIALIZATION 


100% ELECTRICAL (D.C.) 
TESTS and RECORD 


- Table 2-4 
100% D.C. PROBE 
SCRIBE AND BREAK 


100% HIGH TEMPERATURE 
REVERSE BIAS TEST (HTRB) 
MIL-STD-750, Method 1039 
Condition A 
TA = 150°C for 48 Hours min 










S.E.M. INSPECTION GROUP A TESTS 
Every Wafer 10 Samples / Wafer 
5 Samples / Wafer Accept 0 / Reject 1 100% ELECTRICAL (D.C.) 
MIL-STD-883, Method 2018 TESTS 


Accept 0 / Reject 1 and DELTA EVALUATION 


A 
CCELERATED LIFE TEST Table 2-4 


5 Samples / Wafer 
295°C for 24 Hours 
Table 2-3 
(2 Hours for HJ FETs) 


100% POWER BURN-IN 
MIL-STD-750, Method 1039 
Condition B 
TCH max or PT max 
for 168 Hours min 


D.C. TESTS AND RECORD 
Table 2-3 
Accept 0 / Reject 1 


Note: 


1. Include 100% D-S Pulse Test (Optional) 
(ASO Test). 








100% VISUAL INSPECTION 
GET-30184 (Low Noise) 
GET-30159 (Power) 


ASSEMBLY 


100% INTERNAL VISUAL 
INSPECTION 
HES-33782 (Low Noise) 
GET-30160 (Power) 


BOND STRENGTH 
5 Samples / Lot Min 
Table 2-1 


DIE SHEAR 
5 Samples / Lot Min 
Table 2-1 


100% PRECAP BAKE 
150°C for 1 Hour 
SEAL AND INSPECTION 
100% HIGH TEMP. STORAGE 
24 Hours min at Tsta max 
100% TEMPERATURE 
CYCLING 


MIL-STD-750, Method 1051 
Condition C 20 Cycles 






8-20 


100% ELECTRICAL (D.C.) 
TESTS 


and DELTA EVALUATION 
Table 2-4 
No catastrophic failure allowed 


100% GROUP A TESTS 
Per Data Sheet 
Read and Record 





100% EXTERNAL VISUAL 
INSPECTION 
MIL-STD-750, Method 2071 


GROUP B TESTS 
Table 2-2 
SHIPMENT 


Flight Units 
Group B Test Samples 


(Optional) 
Test Report (Optional) 





GaAs FETs—Packaged 








GRADE CX (JANTX Equivalent) 


SUBSTRATE INSPECTION 
AND PREPARATION 





100% LEAK TESTS 
Fine and Gross 
MIL-STD-750, Method 1071 
Condition H and C 





Q.C. INSPECTION 
Dislocation 
Doping Level 
Orientation 















100% ELECTRICAL (D.C.) 
TESTS 
GO/NO GO 
(Note 1) 


ACTIVE LAYER FORMATION 


Q.C. INSPECTION 
Thickness 







Profile 





WAFER FABRICATION 
AND METALIZATION 





SURFACE STABILIZATION 
WAFER BAKE 
200°C for 24 Hours 
(Except HJ FET and I/| FET) 







100% D.C. PROBE 


SCRIBE AND BREAK 




















BOND PULL TESTS 
5 Samples / Wafer and 
15 Points Tested 
MIL-STD-750, Method 2037 
Accept 0 / Reject 1 


GROUP A TESTS 
5 Samples / Wafer 
Accept 1 / Reject 2 





100% POWER BURN-IN 
MIL-STD-750 , Method 1039 


Condition B 
TCH max or PT max 
for 168 Hours min 





100% VISUAL INSPECTION 
GET-30184 (Low Noise) 


GET-30159 (Power) 


ASSEMBLY 
100% GROUP A TESTS 
Per Data Sheet 








100% PRECAP BAKE 
150°C for 1 Hour 100% ( oon 


MIL-STD-750, Method 2071 
SEAL AND INSPECTION 


GROUP B TESTS 
100% HIGH TEMP. STORAGE Periodic Q.C. on 
24 Hours min at Tste max 


SHIPMENT 
Flight Units 


100% TEMPERATURE 
CYCLING 
MIL-STD-750, Method 1051 
Condition C 20 Cycles 
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GaAs FETs—Packaged 








GRADE D (JAN Equivalent) 


SUBSTRATE INSPECTION 
AND PREPARATION 


Q.C. INSPECTION 
Dislocation 


100% LEAK TESTS 
Fine and Gross 


MIL-STD-750, Method 1071 
Condition H and C 


Doping Level 
Orientation 


ACTIVE LAYER FORMATION 


Q.C. INSPECTION 
Thickness 





Profile 


WAFER FABRICATION 
AND METALIZATION 










SURFACE STABILIZATION 
WAFER BAKE 
200°C for 24 Hours 
(Except HJ FET and VI FET) 


100% D.C. PROBE 
SCRIBE AND BREAK 













BOND PULL TESTS GROUP A TESTS 

5 Samples / Wafer and 5 Samples / Wafer 

15 Points Tested Accept 1 / Reject 2 
MIL-STD-750, Method 2037 


Accept 0 / Reject 1 


100% VISUAL INSPECTION 
GET-30184 (Low noise) 


GET-30159 (Power) 


ASSEMBLY 





100% GROUP A TESTS 


Per Data Sheet 





100% PRECAP BAKE 


150°C for 1 Hour EXTERNAL VISUAL 


INSPECTION 
MIL-STD-750, Method 2071 
SEAL AND INSPECTION 
100% HIGH TEMP. STORAGE 
24 Hours min at Tsta max 





SHIPMENT 
Flight Units 
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Table 2-1: Preconditioning and Screening for GaAs FETs 


RELIABILITY GRADE 
EXAMINATION MIL-STD-750 
METHOD 


OR TEST CONDITION ee eee Ee 


Internal Visual (Precap) 2072 NEC Specification 100% per 
Inspection HES-33782 HES-33782 
GET-30160 GET-30160 


Bond Strength 2037 Record Data n =5 for lots n= 5 for lots 
S 300 pes = 300 pes 
n=10 n=10 
2 300 pes 2 300 pcs 
Die Shear 2017 Record Data Use Bond 
Strength 
Samples 


Precap Bake | | rat 150°C | 100% 100% 100% 100% 
High Temperature Storage 1032 100% 100% 100% 100% 


Temperature Cycling 1051 Condition C, 20 cycles 100% 100% 100% Oo 


Y1 direction at 20,000 G’s. 10,000 G's 
for devices with power rating of 10 W 
at Ta = 25°C 















Hermetic Fine Leak 
Gross Leak 


PDA 10% or 2 pes, whichever is greater 
Condition H 
Condition C 


Electrical Test 100% 100% 100% 
| (GO/NO GO) 


Pre Power Burm-In 1039 Condition B 100% 
TcH max or 1.2 times Pr max 240 Hrs max 
| Serialization =| T—CSCisS | 


Electrical Test 3401, 3403 Per data sheet limit 100% 100% 

3411, 3413 Record data 
High Temperature Reverse Bias 1039 Condition A 48 Hrs at Ta = 150°C 100% optional 
(HTRB) Voltage = Vas x 0.8 
Electrical Test and Delta 3401, 3403 | Per data sheet limit and Table 2-4 100% optional 
Parameter 3411, 3413 Record data 
Power Bum-In 1039 Condition B, TcH max or Pr max 100% 100% 100% 

240 Hrs min 168 Hrs min 168 Hrs min 


Electrical Test and Delta 3401, 3403 Per data sheet limit and Table 2-4 
Parameter 3411, 3413 Record data 





















PDA = 10% 
(Note 1) 


Group A Test Per data sheet 100% Record 100%Record 100% 100% 
data data 
Hermetic 1071 PDA 3% or 2 pes whichever is greater 100% 
Fine Leak Condition H 
Gross Leak Condition C 



















Extemal Visual Inspection 2071 PDA 20% 100% 100% 100% 





Notes: 1. PDA is less than 10%. If more than 10%, repeat power bum-in. 
2. Bum-in delta data and group A data are available at customer option. 
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GaAs FETs 








Table 2-2: Group B Tests for GaAs FETs 


| LTP (Max acceptable No.offailures) | (Max | LTP (Max acceptable No.offailures) | No. of ~—— 
Small | Small Signal 
EXAMINATION MIL-STD-750 
OR TEST METHOD Grade B Grade C 


Subgroup 1 — Per data sheet 30(0) 50(0) 50(0) n=3 
Physical Dimension c=0 


ae eae Grade C 
30(0) 50(0) 50(0) 
cz O° 
100 Cycles 25 Cycles 100 Cycles 25 Cycles 
30(0) 50(0) 50(0) 
Non-operating 1500 G; 0.5 m sec; 5 blows 
X1, Y1, Zl 
Non-operating 20 G; 100-2000 Hz; 4 min 
4times; X1, Y1, Zl 
20,000 G; X1, Y1, Z1; for Pr = 10 W; 10,000 G 
Condition H 
Condition C 
Same as Subgroup 2 













Subgroup 2 
Solderability 













Condition C 
Condition A 


Temperature Cycling 


Thermal Shock 
(glass strain) 











Moisture Resistance 





Omit initial conditioning 












Hemnetic Seal 
Fine Leak 
Gross Leak 







Condition H 
Condition C - 


Per data sheet limit 







End Point 









Subgroup 3 
Shock 


















Vibration, Variable 
Frequency 





Constant Acceleration 







Hemnetic Seal 
Fine Leak 
Gross Leak 

















End Point 
Subgroup 4 30(0) 50(0) 50(0) n=x3 
Terminal Strength 2036 Condition E c=0 
Subgroup 5 


Steady State Operating Life TcH max or Pr max; 1000 Hrs per Table 2-5 






30(0) 50(0) 50(0) n=3 
1026 


Notes: 1. Subgroups listed are standard for all parts. Other subgroups are optional. The number of 
samples specified will be changed according to the customer’s specifications, or NEC can 
reserve the right to specify the number of samples to be tested according to field data. 


2. If the inspection lot is smaller than 100 units, the number of group B samples is the same 
as grade C devices. 


3. If the inspection lot consists of several sub-lots, an equal number of test samples for 
subgroup testing must be selected from each sub-lot. 


4. For subgroup | and 4 testing, electrically rejected samples may be used. However, samples 
for subgroup 4 testing must have passed all thermal and mechanical screening procedures. 


The samples used for subgroup 1 testing may be used for other tests. 
The same samples may be used for subgroup 1, 2, 3 and 4 testing. 
Subgroup | and 3 testing may be done in reverse order. 


Pe a See ot 


Subgroup 2 and 3 testing must be done in the order shown above. 
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GaAs FETs 








Table 2-3: Delta Parameters and Criteria for Wafer Acceptance Tests 


Maximum Allowable Delta for Chip Shipment 


210% 
ase foe 
+20% +20% 





Table 2-3 (a) 









Po Speed Va) a 

Ban 
as 
eo 


40 dBm +10 pA or +100%* 

















Table 2-3 (b) 








Pout (Specified Value) 
- 23 dBm +1.0 pA or +100%* 
23 dBm - 30 dBm +3.0 pA or +100%* 


30 dBm - 40 dBm +10 pA or +100%* 
40 dBm +30 pA or +100%* 


Table 2-4: Delta Parameters and Criteria for Screening of GaAs FETs 


Maximum Allowable Delta for Power Burm-in 


Maximum Allowable Delta for HTRB 
sma [omer | wer | rowin | cawn | nae | coun | one | camo | Gaae 
ee ee 
+100%* +100%* +50%* +100%* +100%* +100%* 2-4(a) 2-4(b) 
[vs [ase | som —| som =| asm | asm | stom [stom | stom =| stom 
[toss [asm | stom =| idm | asm | tom tise =| | 
[ws [asm | tom =~ | stom =| tm | asm | 10m | tts | 10% | 
van] sie | som [soe arm [sow [ae fase | ae 


Table 2-4 (a) 

















Pou posi Vaio ee 
Ban 
Ts 


Table 2-4 (b) 


LO 


* Whichever is greater. 
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GaAs FETs 








Table 2-5: Delta Parameters and Criteria for Group Tests 


. Maximum Allowable Delta for Steady State Operating Life Tests 
LN MESFET poner wR 


Symbol Grade C 


teas +300 nA or 100%* +300 nA or 100%* +300nA or 100%* +300 nA or 100%* Per Table 2-5 (a) Per Table 2-5 (a) 







420% 

a OS a 

0m 

08 
ee a 


Poor peo Valo teem 
Dim ST 
m3 304A ersi0one] 


130A or +100%* 


* Whichever is greater. 








Table 2-5 (a) 
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Monolithic Microwave Semiconductor 
High Reliability Screening Programs 
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Reliability Assurance 


meme ii maa gE ee ee ee TY 





Silicon MMIC's Qualifications 


Each element of the Silicon IC circuit (resistor, transistor, etc.) is 
qualified at junction temperatures up to 259°C. Qualifications of 
individual ICs are then performed on typical family types classi- 
fied by integration level, function, structure, and production 
techniques. Each device qualification is in accordance with High 
Reliability Screening Methods including Radiation Hardness 
Testing and a 5000 hour Life Test at Ty— 175°C. 


Si MMIC Reliability Grades 














Reliability Expected Field 

Grade Failure Rates Expected MTF 
(FIT) (Hrs) 

n*<100 100<n<1000 = at Ts=125°C 

Grade B-High 

Reliability 

Space 

Environment 50 100 10*7 

Grade CX 

High 

Reliability 300 400 10*6 

Grade D 

(Commercial) 500 800 10*°¢ 





* The number of active elements in IC. 
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GaAs Qualifications 


Each element (resistor, transistor, etc.) on NEC's high speed 
digital ICs and Microwave Monolithic ICs are qualified in 
accordance with NEC requirements. Accelerated life tests are 
performed at various temperatures up to 295°C on each family of 
ICs grouped by function, structure and integration level. 

Each device qualification is in accordance with High Reliabil- 
ity Screening Methods including Radiation Hardness Testing and 
a 5000 hour Life Test at Ty— 175°C. 

The reliability of the GaAs IC is enhanced by the use of a 
Tungsten Silicide (WSi) refractory gate system and Titanium 
Nitride-Platinum-Gold, (TiN -Pt-Au) metallization to reduce gate 
parasitic resistance. 


GaAs IC Reliability Grades 














Reliability Expected Field 
Grade Failure Rates Expected MTF 
(FIT) (Hrs) 

n*<100 100<n<1000 = atTy=125°C 

Grade B-High 

Reliability 

Space 

Environment 50 100 10*’ 

Grade CX 

High 

Reliability 300 400 10*6 

Grade D 

(Commercial) 500 800 10*6 


eee 


* The number of active elements in IC. 





NEC and California Eastern Labs...... 
Teamwork in Technology 


NEC has gained a worldwide reputation for the consistent 
contributions made to the electronics industry. Its global 
influence in the world of computers, communications, and 
home electronics also extends to microwave transistors and ICs. 

The quality and reliability of its microwave semiconductors 
have provided design engineers throughout the world with the 
very best devices as a foundation for their electronic compo- 
nents and systems. 


Silicon Integrated Circuits 


NEC has developed a complete line of ICs with high perfor- 
mance silicon bipolar technology to reduce size and improve 
performance to meet the demands of UHF/VHF/microwave TV, 
communications systems, and high speed digital signal 
processing systems. In spite of the demonstrated high speed and 
high frequency capabilities of discrete GaAs devices and ICs, 
bipolar silicon is still the dominant technology for applications 
below 2 GHz due to its superior performance/cost ratio. 

The high performance of NEC Silicon ICs can be attributed 
to a process called NESAT II. The NESAT II process permits 
production of transistors with less parasitics, improved 
passivation, and emitter line widths of 1 micron. The result: fT 
as high as 10 GHz, improved noise figures and reliability. 

These silicon ICs include: general purpose wideband 
amplifiers with high gain up to 2.3 GHz; prescalers up to 2.8 
GHz; transistor arrays that can be user-configured as double- 
balanced mixers, OR/NOR gates, mixers, oscillators, or 
differential amplifiers, down converters, and IF amplifiers. All 
provide high performance at low cost and are available in large 
production quantities. 


GaAs Integrated Circuits 


NEC has been a leader in the design and manufacture of GaAs 
FET devices for the microwave industry since the early 1970s. 
Their expertise in GaAs semiconductor processing has now 
grown to include GaAs MMICs and Digital Logic ICs. 


GaAs MMICs 


Two groups of GaAs MMICs are offered by NEC: a family of 
Interface/Prescaler ICs that operate to 10 GHz, and a group of 
Analog MMICs that include general purpose amplifiers, low 
noise and power amplifiers, switches, down converters, and 
other specialized circuits. 
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NEC's GaAs MMICs are based on mature technology that's 
proven to be highly reliable. NEC's GaAs MESFET process 
uses an offset T-shaped gate of Tungsten Silicide (WSi) with 
Titanium Nitride-Platinum-Gold (TiN-Pt-Au) to reduce gate 
resistance. Silicon Nitride (SiN) passivation and Silicon 
Dioxide (Si02) glassivation are also used to further enhance 
reliability. 

This technology has made it possible for NEC to develop and 
produce products with increasingly higher levels of integration. 
Included are products such as higher frequency prescalers with 
larger division ratios, K-band MMIC amplifiers, and medium 
power amplifiers with multi-octave bandwidths on a single 
chip. These all help simplify the designers job by reducing the 
number of components required to implement the design. 


GaAs Digital ICs 


The speed of the system design depends on selecting devices 
which will accelerate system performance, not "slow it down." 
NEC's Digital GaAs ICs deliver data rates of up to 3 Gb/s with 
typical propagation delays of only 400 ps. 

By maximizing throughput and minimizing propagation 
delay these devices allow operating speeds that are twice as 
fast as first-generation GaAs logic devices, and up to five times 
faster than equivalent ECL circuits. 

NEC's GaAs ICs are easy to use because they're ECL 
compatible in both power supply voltages and logic levels. 
They use Tungsten Silicide (WSi) refractory gate metallization 
to increase electrical stability. They operate from nearly DC to 
above 4 GHz so they're ideally suited for wide bandwidth 
digital signal processing applications. Their small size and low 
power dissipation make them highly reliable for fiber optic 
systems, test and measurement instrumentation systems, and 
communications systems. 





Silicon MMICs—Chips 








Customer Optional Tests 





GRADE B 
(Space) 


WAFER FABRICATION 
AND METALIZATION 


SURFACE STABILIZATION 


WAFER BAKE 
400°C for 40 min 





100% D.C. PROBE 


SCRIBING OR DICING 












BOND PULL TESTS 
MIL-STD-883, Method 2011 
5 Samples / Wafer and 
20 Points Tested 
Accept 0 / Reject 1 

















GROUP A TESTS 
10 Packaged Samples / Wafe 
Accept 0 / Reject 1 





RELIABILITY ASSESSMENT 
8 Packaged Samples / Wafer 
ELECTRICAL (D.C.) TEST 


POWER BURN-IN 
MIL-STD-883, Method 1015 
Condition B 
TJ max or PT max 
for 240 Hours 





ELECTRICAL (D.C.) TESTS 
AND DELTA EVALUATION 
Accept 0 / Reject 1 





OPERATIONAL LIFE TESTS 
(D.C.) 
MIL-STD-883, Method 1015 
Condition B 
TJ max or PT max 
for 1000 Hours 





ELECTRICAL (D.C.) TESTS 
AND DELTA EVALUATION 
Accept 0 / Reject 1 






100% VISUAL INSPECTION 
MIL-STD-883, Method 2010 
Condition A 


HI-REL CHIP SHIPMENT 
Flight Units 


Test Reports 
Test Samples (Optional) 








GRADE C 


WAFER FABRICATION 
AND METALIZATION 


SURFACE STABILIZATION 


WAFER BAKE 
400°C for 40 min 


100% D.C. PROBE 
SCRIBING OR DICING 


S.E.M. INSPECTION 
5 Samples / Wafer 
MIL-STD-883 ,Method 2018 
Accept 0 / Reject 1 















BOND PULL TESTS 
MIL-STD-883, Method 2011 
5 Samples / Wafer and 
20 Points Tested 
Accept 0 / Reject 1 







DIE SHEAR TEST 

5 Samples / Wafer 
MIL-STD-883 Method 2019 

Accept 0 / Reject 1 












GROUP A TESTS 
10 Packaged Samples / Wafe 
Accept 0 / Reject 1 





RELIABILITY ASSESSMENT 
8 Packaged Samples / Wafer 
ELECTRICAL (D.C.) TEST 












POWER BURN-IN 
MIL-STD-883, Method 1015 
Condition B 
TJ max or PT max 
for 168 Hours 










ELECTRICAL (D.C.) TESTS 
AND DELTA EVALUATION 
Accept 0 / Reject 1 





100% VISUAL INSPECTION 
MIL-STD-883, Method 2010 
Condition B 





GRADE C CHIP SHIPMENT 
Test Reports 
Test Samples (Optional) 
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GRADE D 


SURFACE STABILIZATION 


WAFER BAKE 
400°C for 40 min 


100% D.C. PROBE 
SCRIBING OR DICING 












BOND PULL TESTS 
MIL-STD-883, Method 2011 
5 Samples / Wafer and 
10 Points Tested 
Accept 0 / Reject 1 














GROUP A TESTS 
10 Packaged Samples / Wafe 
Accept 1 / Reject 2 





100% VISUAL INSPECTION 
MIL-STD-883, Method 2010 
Condition B 


GRADE D CHIP SHIPMENT 





— 


Silicon MMICs—Packaged 











GRADE B (Space) 
SUBSTRATE INSPECTION 100% PREPOWER BURN-IN 
AND PREPARATION TJ max or PT max 
for 168 Hours 
Q.C. INSPECTION 
Dislocation 100% ELECTRICAL (D.C.) 
Doping Level _ TESTS AND RECORD 
Orientation Table 1-1 
EPITAXIAL FORMATION 100% POWER BURN-IN 
TJ max or PT max 
for 240 Hours 
WAFER FABRICATION 
AO ee en 100% ELECTRICAL (D.C.) 
TESTS 


AND DELTA EVALUATION 
Table 1-2 





SURFACE STABILIZATION 
WAFER BAKE 


eect in 100 % LEAK TEST 
Fine and Gross 
100% D.C. PROBE 
GROUP A TESTS 


SCRIBING or DICING peers 
100% EXTERNAL VISUAL 
S.E.M. INSPECTION INSPECTION 
MIL-STD-883, Method 2018 








Every Wafer 
Accept 0 / Reject 1 GROUP B TESTS 
Every Wafer Lot 
T 1-4 
100% VISUAL INSPECTION = 
HI-REL SHIPMENT 
ASSEMBLY Flight Units 


Test Report 


Group B Test Report 
Group B Test Samples 





100% INTERNAL VISUAL 
(PRECAP) INSPECTION 


MIL-STD-883, Method 2010 
Condition A 





BOND PULL TESTS 
20 Points (5 Samples) / Lot 
Accept 0 / Reject 1 


DIE SHEAR TEST 
5 Samples / Wafer 


Accept 0 / Reject 1 


PRECAP BAKE 
2 Hours at TA = 200°C 


100% HIGH 
TEMPERATURE STORAGE 
24 Hours at TA = 200°C 





100% ENVIRONMENTAL 
TESTS 
Temperature Cycling 
Constant Acceleration 
Table 1-1 


100% PARTICLE IMPACT 

NOISE DETECTION TEST 

MIL-STD-883, Method 2020 
Condition A 





100 % LEAK TEST 
Fine and Gross 
SERIALIZATION 
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Silicon MMICs—Packaged 








Packaged Devices - Typical Processing Flow Diagams 


GRADE CX 


Q.C. INSPECTION 
Dislocation 


SUBSTRATE INSPECTION 
AND PREPARATION 


Doping Level 
Orientation 





EPITAXIAL FORMATION 


WAFER FABRICATION 
AND METALIZATION 


SURFACE STABILIZATION 
WAFER BAKE 


400°C for 40 min 





100% D.C. PROBE 


SCRIBING or DICING 


100% VISUAL INSPECTION 


ASSEMBLY 


100% INTERNAL VISUAL 
(PRECAP) INSPECTION 


MIL-STD-883, Method 2010 
Condition B 





BOND PULL TESTS 
Periodic Q.C. Sampling 






PRECAP BAKE 
2 Hours at TA = 200°C 
SEAL 


100% HIGH 
TEMPERATURE STORAGE 
24 Hours at TA = 200°C 


100% ENVIRONMENTAL 
TESTS 
Temperature Cycling 
Constant Acceleration 
Table 1-1 





100 % LEAK TEST 
Fine and Gross 


Customer Optional Tests 





100% POWER BURN-IN 
TJ max or PT max 


for 160 Hours 





GROUP A TESTS 
Table 1-3 


100% EXTERNAL VISUAL 
INSPECTION 


SHIPMENT 
Grade CX Packaged Units 
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GRADE D 


SUBSTRATE INSPECTION 
AND PREPARATION 


Q.C. INSPECTION 
Dislocation 


Doping Level 
Orientation 


EPITAXIAL FORMATION 
WAFER FABRICATION 
AND METALIZATION 


SURFACE STABILIZATION 
WAFER BAKE 





400°C for 40 min 


100% D.C. PROBE 
SCRIBING or DICING 





100% VISUAL INSPECTION 


ASSEMBLY 


SEAL 


100% HIGH 
TEMPERATURE STORAGE 


24 Hours at TA = 200°C 





100 % LEAK TEST 
Fine and Gross 


GROUP A TESTS 
Table 1-3 


EXTERNAL VISUAL 
INSPECTION 
(Sample Basis) 






SHIPMENT 
Grade D Packaged Units 


Silicon MMICs 








Table 1-1: Preconditioning and Screening for Packaged Silicon MMICs 


| MIL-STD . RELIABILITY GRADE 
EXAMINATION OR TEST 883 CONDITION 
METHOD ‘Grade B (3) | Grade CX (3) | Grade D (3) 
— 7 


Die Shear Test 2019 Optional 
n=5 for 
assembly 
lot 


Internal Visual (Pre-Cap) Inspection 2010 Condition A (Grade B) 100% 
Condition B (Grade CX, D) 
00% 














Pre Cap Bake 2 Hrs at Ta = 200°C 100% | 100% |— | 
High Temperature Storage 24 Hrs atTa=200°C 100% 100% 
| Se 







100% 

home 100% 

Temperature Cycling om 7 Condition G -65°C to 200°C 100% 
10 Cycles 


2001 | Y1 direction at 20,000 G” 


Hermetic Seal Test 1014 
Fine Leak Condition Ai 1 X 10-8 atm-ce/sec 
Gross Leak Condition C 


100% 
100% 
> Ne SRN IC" 
100% 
1 














Pre Power Burn-in 1015 Condition B, Ta = 125°C 
for 168 Hrs 
Electrical Test Per data sheet limit 00% 
(Record data on Grade B only) 
Power Bum-in 1015 Condition B, Ta = 125°C 100% 100% 
240 Hrs 160 Hrs 
Electrical Test and Delta Parameter Per data sheet limit and 100%()) 
(Record data on Grade B only) Table 1-2 PDAS10% 













Basis 
Optional 
Table 1-4 


Condition Ai 1 X 10-8 atm-cc/sec 
Group A Test Per data sheet and 
(Record data on Grade B only) Table 1-3 
Extemal Visual Examination 2009 PDAS20% 100% 
Grooup B Test (2) Every Wafer-lot Per 
Table 1-4 


Hemnetic Seal Test PDAS3% or 2 pcs, whichever is greater 100% 
Fine Leak 
Gross Leak Condition C 
100 


Notes: 1. PDAis less than 10%. If more than 10%, repeat power burn-in. 


2. Group B Tests are required and performed on all Grade B lots. 
Group B Tests can be performed as a customer option on specific Grade CX lots. 


3. Grade B = Space. 
Grade CX = High Reliability. 
Grade D = Commercial. 





Silicon MMICs 








Table 1-2: Delta Parameters and Criteria for Silicon MMICs 





Maximum Allowable Delta for Maximum Allowable Delta for 
Power Burn-In Operational Life Test 


DELTA 
PARAMETER SYMBOL Grade B Grade CX Grade B 
a OO 






Table 1-3: Group A Tests for Silicon MMICs 


EXAMINATION OR TEST . 
Visual and Mechanical Examination 


R.F, Dynamic Characteristic 
(Per detailed data sheet on a Sample Basis) 
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Silicon MMICs 








Table 1-4 Group B Tests for Silicon MMICs 


MIL-STD LTPD (Max | ——LTPD (Max Acceptable No. of Failures) | | ——LTPD (Max Acceptable No. of Failures) | of Failures) 
EXAMINATION OR TEST 883 
METHOD Grade B Grade CX 
Subgroup 1 
Physical Dimensions 2016 Per data sheet 30(0) 50(0) 















































Subgroup 2 
Solderability 30(0) 50(0) 
Temperature Cycling Condition G, 100 Cycles 
Thermal Shock (glass strain) Condition A 
Moisture Resistance Omit initial conditioning 
Hemmetic Seal Test 
Fine Leak Condition A; 1 X 10° atm-ce/sec 
Gross Leak Condition C 


End Points: Per data sheet limit 











Subgroup 3 
Mechanical Shock 1500 G’s, 0.5 ms, 5 blows 


X1, Y1, Z1 (Non-operating) 











Vibration, Variable 
Frequency 






20 G’s, 100-2000 Hz, 4 min, 4 times 
X1, Y1, Z1 (Non-operating) 


20,000 G’s, 1 min, X1, Y1, Zl 








Constant Acceleration 






















Hermetic Seal Test 
Fine Leak Condition A; 1 X 10° atm-cc/sec 
Gross Leak Condition C 


End Points: Same as Subgroup 2 


Subgroup 4 . 
Terminal Strength 2004 Condition B 30(0) 50(0) 


Subgroup 5 
Steady State Operating 


Life (D.C.) 







Condition B 
Ty max or Pr max for 1000 Hrs 






Notes: 1. Subgroups listed are standard for all parts. Other subgroups are optional. The 
number of samples specified will be changed according to the customer's 
specifications, or NEC can reserve the right to specify the number of samples to 
be tested according to field data. 


For subgroup 2 and 3 testing, D.C. good samples may be used. 


For subgroup 1 and 4 testing, electrically rejected samples may be used. 
However, samples for subgroup 4 testing must have passed all thermal and 
mechanical screening procedures. 


Electrically good samples used for subgroup 1 testing may be used for other tests. 
The same samples may be used for subgroup 1, 2, 3 and 4 testing. 
6. Subgroup 2 and 3 testing must be done in the order shown above. 
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GaAs MMICs-Chips 








Note: 


GRADE B (Space) 


SUBSTRATE INSPECTION 
AND PREPARATION 


Q.C. INSPECTION 
Dislocation 


Doping Level 
Orientation 





WAFER FABRICATION 
AND METALIZATION 


100% D.C. or R.F. PROBE 
SCRIBING or DICING 












S.E.M. INSPECTION 
MIL-STD-883, Method 2018 
5 Samples / Wafer 

Accept 0 / Reject 1 





























ELECTRICAL (D.C.) TESTS GROUP A TESTS BOND PUUL TESTS 
10 Samples / Wafer 10 Samples / Wafer 5 Samples /Wafer and 
Read and Record Accept 0 / Reject 1 20 Pointg Tested 
Table 2-3 Accept 0 //Reject 1 





MIL-STD-883, Method 2011 


















POWER BURN-IN 
MIL-STD-883, Method 1015 








ACCELERATED LIFE TEST 











Condition B 5 Samples / Wafer . Die SHEAR Test ; 
TCH max or PT max 5°C for 24 amp eran 
for 240 Hours eo G Sor ee Hours MIL-STD-883, Method 2019 















ELECTRICAL (D.C.) Tests}  |2-°. a eye MeNt 
and DELTA EVALUATION pesca tlecodsy 





OPERATIONAL LIFE (D.C.) 
TESTS 
MIL-STD-883, Method 1015 
Condition B 
TCH max or PT max 
for 1000 Hours 










ELECTRICAL (D.C.) TESTS 
AND DELTA EVALUATION 
Accept 0 / Reject 1 







100% VISUAL INSPECTION 
MIL-STD-883, Method 2010 
Condition A 












SHIPMENT 
Test Report (Note 1) 
Test Samples 





1. The Test Report Includes the Following: 


_Summary Sheet 


_S.E.M. Inspection Report (Data Optional) 


_Bond Pull Test Data 


_Die Shear Test Data (Optional) 
_Operational Life Test Data 


_Group A Test Data 


_Accelerated Life Test Data (Optional) 


_Burn-In Delta Data 
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GaAs MMICs-—Chips 








GRADE C 


SUBSTRATE INSPECTION 
AND PREPARATION 


Q.C. INSPECTION 
Dislocation 


Doping Level 
Orientation 





WAFER FABRICATION 
AND METALIZATION 


100% D.C. or R.F. PROBE 


SCRIBING or DICING 





































ELECTRICAL (D.C) TESTS GROUP A TESTS BOND PULL TESTS 
10 Samples / Wafer 10 Samples / Wafer 5 Samples / Wafer and 
Read and Record Accept 0 / Reject 1 20 Points Tested 
Table 2-3 Accept 0 / Reject 1 


MIL-STD-883 , Method 2011 














POWER BURN-IN 
MIL-STD-883, Method 1015 
Conditon B 
TCH max or PT max 
for 160 Hours 


ELECTRICAL (D.C.) TESTS 
AND DELTA EVALUATION 


100% VISUAL INSPECTION 
MIL-STD-883, Method 2010 
Condition B 





HI-REL SHIPMENT 
Flight Units 
Test Report (Optional) 
Test Samples (Note 1) 





Note: 1. Test samples subjected to Burn-In test are deliverable. 


8-37 


GaAs MMICs-Chips 








GRADE D 


SUBSTRATE INSPECTION 
AND PREPARATION 


Q.C. INSPECTION 
Dislocation 


Doping Level 
Orientation 





WAFER FABRICATION 
AND METALIZATION 


100% D.C. or R.F. PROBE 


SCRIBING or DICING 



















GROUP A TESTS BOND PULL TESTS 


10 Samples / Wafer 5 Samples / Wafer and 
Accept 0 / Reject 1 20 Points Tested 
Table 2-3 Accept 0 / Reject 1 






MIL-STD-883 , Method 2011 





SHIPMENT 


100% VISUAL INSPECTION 
NEC Specification 
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_Summary Sheet 


S.E.M. INSPECTION GROUP A TESTS 
. Every Wafer 5 Samples / Wafer 
5 Samples / Wafer Accept 0 / Reject 1 
MIL-STD-883, Method 2018 
Accept 0 / Reject 1 ACCELERATED LIFE TEST 
5 Samples / Wafer 
295°C for 24 Hours 


GRADE B (Space) 


SUBSTRATE INSPECTION 
AND PREPARATION 


Q.C. INSPECTION 
Dislocation 


Doping Level 
Orientation 


WAFER FABRICATION 
AND METALIZATION 
100% D.C. or R.F. PROBE 
SCRIBING or DICING 





























Table 2-2 


D.C. TESTS AND RECORD 
Table 2-2 
Accept 0 / Reject 1 


100% VISUAL INSPECTION 
ASSEMBLY 






100% INTERNAL VISUAL 
INSPECTION 
MIL-STD-883, Method 2010 
Condition A 


BOND STRENGTH 
5 Samples / lot min 
Accept 0 / Reject 1 









DIE SHEAR TEST 
5 Samples / lot min 
Accept 0 / Reject 1 


100% PRECAP BAKE 
150°C for 1 Hour 


SEAL AND INSPECTION 


100% HIGH 
TEMPERATURE STORAGE 





24 Hours min at TA = 175°C 






100 % TEMPERATURE 
CYCLING 
MIL-STD-883, Method 1010 
Condition F 20 Cycles 


Note 1. The Test Report Includes the Following: 


_S.E.M. Inspection Report (Optional) 
_Wafer Acceptance Test Data (Optional) 


_Bond Pull Test Data (Optional) 
_Die Shear Test Data (Optional) 
_ Burn-in Delta Data 
_Group A Test Data 


_Radiographic Inspection Test Report 
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GaAs MMICs—Packaged 








100% CONSTANT 
ACCELERATION 
MIL-STD-883, Method 2001 











100% PIND TEST 
MIL-STD-883, Method 2020 
Condition A 


100 % LEAK TEST 
Fine and Gross 
MIL-STD-883, Method 1014 
Condition A1 and C 


100% ELECTRICAL 
(D.C.) TESTS 
GO/NO GO 


100% PRE- POWER BURN-IN 
MIL-STD-883, Method 1015 
Condition B 
TCH max or PT max 
for 168 Hours max 







SERIALIZATION 


100% ELECTRICAL (D.C.) 
TESTS and RECORD 
Table 2-2 


100% POWER BURN-IN 
MIL-STD-883, Method 1015 


Condition B 
TCH max or PT max 
for 240 Hours min 





100% ELECTRICAL (D.C.) 
TESTS and 
DELTA EVALUATION 
Table 2-2 PDAs10% 






100% GROUP A TESTS 
Table 2-3 
Read & Record 


100 % LEAK TEST 
Fine and Gross 
MIL-STD-883, Method 1014 
Condition A1 and C 










100% RADIOGRAPHIC 
INSPECTION 
MIL-STD-883, Method 2012 
2 Views 





100% EXTERNAL VISUAL 
INSPECTION 
MIL-STD-883, Method 2009 


GROUP B TESTS 
Every Wafer Lot 
Table 2-2 













SHIPMENT 
Test Report (Note 1) 


Group B Test Report 
Group B Test Samples 





GaAs MMICs—Packaged 












BOND PULL TESTS 
20 Points Tested 
Accept 0 / Reject 1 


5 Samples / Wafer and 
MIL-STD-883, Method 2011 






SUBSTRATE INSPECTION 
AND PREPARATION 


Q.C. INSPECTION 
Dislocation 


Doping Level 
Orientation 





WAFER FABRICATION 
AND METALIZATION 

100% D.C. or R.F. PROBE 

SCRIBING or DICING 







100% VISUAL INSPECTION 
ASSEMBLY 


100% INTERNAL VISUAL 
INSPECTION 
MIL-STD-883, Method 2010 
Condition B 






100% PRECAP BAKE 
180°C for 1 Hour 


SEAL AND INSPECTION 


100% HIGH 
TEMPERATURE STORAGE 
24 Hours min at TA = 175°C 





100 % TEMPERATURE 
CYCLING 
MIL-STD-883, Method 1010 
Condition F 10 Cycles 






GROUP A TESTS 
5 Samples / Wafer 
Accept 1 / Reject 2 


GRADE CX 
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100% CONSTANT 
ACCELERATION 


MIL-STD-883, Method 2001 





100 % LEAK TESTS 
Fine and Gross 
MIL-STD-883, Method 1014 
Condition H and C 






100% ELECTRICAL 
(0.C.) TESTS 
GO/NO GO 









100% POWER BURN-IN 
MIL-STD-883, Method 1015 
Condition B 
TCH max or PT max 
for 160 Hours min 






100% GROUP A TESTS 
Table 2-3 






100% EXTERNAL VISUAL 
INSPECTION 
MIL-STD-883, Method 2009 











GROUP B TESTS 
(Optional) 
Table 2-4 






GaAs MMICs—Packaged 








GRADE D 


SUBSTRATE INSPECTION 
AND PREPARATION 


Q.C. INSPECTION 
Dislocation 


Doping Level 
Orientation 





100 % LEAK TESTS 
Fine and Gross 





WAFER FABRICATION 
MIL-STD-883, Method 1014 
AND METALIZATION Condition At and C 
100% D.C. or R.F. PROBE 
SCRIBING or DICING 







BOND PULL TESTS GROUP A TESTS 
5 Samples / Wafer and 5 Samples / Wafer 
20 Points Tested Accept 1 / Reject 2 
MIL-STD-883, Method 2011 






Accept 0 / Reject 1 





100% VISUAL INSPECTION 
ASSEMBLY 


SAMPLE INTERNAL VISUAL 
(PRECAP) INSPECTION 
100% GROUP A TESTS 
Table 2-3 





AMPLE EXTERNAL VISUA 
INSPECTION 
MIL-STD-883, Method 2009 






100% PRECAP BAKE 
150°C for 1 Hour 


SEAL AND INSPECTION 
SHIPMENT 


100% HIGH 
TEMPERATURE STORAGE 
24 Hours min at TA = 175°C 
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GaAs MMICs 








Table 2-1: Preconditioning and Screening for Packaged Monolithic GaAs ICs 


RELIABIILTY GRADE 


EXAMINATION OR TEST CONDITION 


Grade B (3) | Grade CX (3) | Grade D (3) 


2010 100% 100% 


Internal Visual (PreCap) Inspection Condition A (Grade B) 





Condition B (Grade CX) 


—_ . oe 

Die Shear Test | 2019 Use bond 
strength 
samples 


Stabilization Bake 1 Hrat Ta = 150°C 100% 
High Temperature Storage 1008 24 Hrs at Ta = 175°C ~ 100% 


Temperature Cycling Condition F -65°C to +175°c 100% 
20 Cycles Grade B 10 Cycles Grade CX 


Hemmetic Seal Test 100% 100% 100% 
Condition A1 1 X 10-8 atm-ce/sec 
Condition C 


Fine Leak 
Electrical Test (GO / NO GO) 100% 100% 


Pre Power Burm-in 1015 Condition B TJ max or PT max 100% 
168 Hrs 
eRe 


Electrical Test Per data sheet limit 100% 
| Record data 
Power Bum-in 1015 Condition B Ts max or Pr max 100%(1) 100% 
240 Hrs 160 Hrs 


Per data sheet limit 100%) 


Per data sheet Table 2-3 


PDAS3% or 2 pcs, whichever is greater 
Condition Ai 1 X 10-8 atm-ce/sec 
Condition C 





100% 
100% 
100% 


100% 
100% 


7 








100% 





Gross Leak 








bs 
—) 
S 
RK 


Electrical Test and Delta Parameter 
Record data 
PDAS10% 





100% 100% 


Group A Test 


Hemnetic Seal Test 





1014 





Fine Leak 
Gross Leak 





Extemal Visual Examination 2009 PDAS20% 100% 100% 


Group B Test (2) Every Wafer-lot Per Optional 
Table 2-4 Table 2-4 


Sample 
Basis 


Notes: 1. PDA is less than 10%. If more than 10%, repeat power burn-in. 


2. Group B Tests are required and performed on all Grade B lots. 
Group B Tests can be performed as a customer option on specific Grade CX lots. 


3. Grade B = Space. 
Grade CX = High Reliability. 
Grade D = Commercial. 
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GaAs MMICs 








Table 2-2: Delta Parameters and Criteria for Monolithic GaAs ICs 


Maximum Allowable Delta for Maximum Allowable Delta for 
Power Bum-In Operational Life Test 
DELTA 
PARAMETER SYMBOL Grade B Grade B 
SO 












Table 2-3: Group A Tests for Monolithic GaAs ICs 


EXAMINATION OR TEST SYMBOL MIL-STD-883 METHOD 


[Gireuit Curent 


R.F. Dynamic Characteristics 
(Per data sheet limit) 
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GaAs MMICs 








Table 2-4: Group B Tests for Monolithic GaAs ICs 


MIL-STD LTPD (Max Acceptable No. of Failures) 
EXAMINATION OR TEST 883 CONDITION 
— Grade CX 


Subgroup 1 
Physical Dimensions | aie | Per data sheet 30(0) 50(0) 


Subgroup 2 
30(0) 50(0) 


Solderability 
30(0) 





























Condition F, 100 Cycles 
Condition A 


Temperature Cycling 






Thermal Shock (glass strain) 





Moisture Resistance Omit initial conditioning 











Hemmetic Seal Test 
Fine Leak 
Gross Leak 


End Point 






Condition Al 1 X 10° atm-ce/sec 
Condition C 


Per data sheet limit 


1500 G’s, 0.5 ms, 5 blows 
X1, Y1, Z1 (Non-operating) 



















Subgroup 3 
Mechanical Shock 









Vibration, Variable 
Frequency 






20 G’s, 100-2000 Hz, 4 min, 4 times 
X1, Y1, Zl (Non-operating) 


20,000 G’s, 1 min, X1, Y1, Z1 






Constant Acceleration 











Hemmetic Seal Test 
Fine Leak 
Gross Leak 






Condition Al 1 X 10*atm-cc/sec 
Condition C 




























End Point 
Subgroup 4 

Terminal Strength 2004 Condition B1 30(0) 
Subgroup 5 


Condition B 
Ts max or Pr max for 1000 Hrs 


Steady State Operating 
Life Test 


50(0) 
(Optional, 340 Hours) 






1005 






Notes: 1. Subgroups listed are standard for all parts. Other subgroups are optional. 
The number of samples specified will be changed according to the customer's specifications, 
or NEC can reserve the right to specify the number of samples to be tested according to field data. 


For subgroup 2 and 3 testing, D.C. good samples may be used. 


For subgroup 1 and 4 testing, electrically rejected samples may be used. However, 
samples for subgroup 4 testing must have passed all thernal and mechanical screening procedures. 


4. Electrically good samples used for subgroup 1 testing may be used for other tests. 
The same samples may be used for subgroup 1, 2, 3 and 4 testing. 


Subgroup 2 and 3 testing must be done in the order shown above. 
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Microwave Measurements 





I. INTRODUCTION 
A. CEL Methodology 


The information found in this catalog for s-parameter, noise parameter and power measurement data 
has been carefully selected to reflect the "typical" microwave performance characteristics of a particular 
NEC device. Data is collected from measurements on devices from several different device die lots 
and is then examined and compared to find the best representative set of measurement data. In some 
cases, the data shown has been smoothed and/or extrapolated to account for irregularities, variations, 
and/or test equipment frequency limitations encountered during the actual measurements. Unless 
otherwise stated, the device measurements were made at room temperature (T, = +25° C) and the 
various parameters are shown in the data sheet as a function of a specific test frequency, bias 
condition and, in some cases, input power level. In addition, all measurements were made with test 
set-ups that include electro-static discharge (ESD) protection equipment. 


B. Measurement Variables 


Some of the difficulties encountered when attempting to measure and characterize microwave 
transistors and circuits can be attributed to device, test fixture, and test system effects. Process 
variations between device lots can cause noticeable variations in microwave performance of devices of 
the same type. This is one area where NEC’s consistent product processing results in minimal data 
variations. In the case of packaged devices, lead flatness, lead length, and package flange flatness 
can also affect measured performance. Die attach, bond wire lengths, shapes and heights, and 
substrate attributes can affect single "chip" device measurement results. Fixture contamination and 
wear, limitations in precision of fixture machining, fixture-to-device contacting and grounding, and device 
position in-fixture can affect device re-insertion and measurement repeatability in microwave test 
fixtures. Finally, test system effects such as input power level to the device under test (DUT), return 
loss of system components, and variations in biasing techniques can affect measurement results 
significantly. It is important to note that many of these effects can also cause variations in the 
evaluation and performance of the actual amplifier, oscillator, or sub-assembly in which the devices are 
used. Therefore, every precaution must be taken in recognizing and attempting to minimize these 
effects. 


ll. SCPARAMETER MEASUREMENTS 
A. General Theory 


Several different network parameters can be used in attempting to describe a two-port microwave 
device such as a microwave Bipolar Junction Transistor (BJT) or Field Effect Transistor (FET). 
Scattering or "s"-parameters'”* are vector quantities that can be readily measured over broad 
frequency ranges using a Vector Automatic Network Analyzer (VANA) such as the HP 8510B*”°. The 
magnitude and phase values for each of the four s-parameters obtained from the measurement data on 
a microwave transistor can then be used for designing input and output matching circuits and for 
calculating various AC gain and stability values at a given frequency and bias condition. These 
measurement values are based on the input and output of the DUT being alternately terminated in a 
complex characteristic impedance "Zo" of, in most cases, 50+j0 ohms while the opposite port is driven 
from a Zo=50+jO0 ohms source. Figure 1 is a basic flow graph of a two-port network with each of the 
four s-parameters shown. The a1 and a2 values are normalized voltage waves incident at ports 1 and 
2 while the b1 and b2 values are normalized voltage waves reflected at ports 1 and 2. 


Microwave Measurements 





The s-parameters can be described in terms of the following linear equations: 


b1 = al(s11) + aXs12 , 
b2 = a1(s21) + aXs22) 


311 = b1 Input reflection coefficient with 

af |a2=0 output terminated in Zo. 

b2 Forward transmission coefficient with 
s21- 7 |a2=0 output terminated in Zo. 

bt Reverse transmission coefficient with 
s12 = a |at=0 input terminated in Zo. 

b2 Output reflection coefficient with 


= we | at-0 input terminated in Zo. 


Some additional values calculated from the s-parameters are as follows: 


K Stability factor given by: 
K = 4+] A F-js71/?-|s22/? where A = s11822-s21s12 
2|s712s27| 
MAG(dB) Maximum Available Gain given by: 
MAG(dB) - 1010g SF (Ke ) (For K > 1) 
MSG(aB) Maximum Stable Gain given by: 
MSG(dB) = 10109 SF (For K < 1) 
f; Gain Bandwidth Product in GHz given by: 


s21 : 
f=-2-f : , where f, is test freq. (GH2). 
r ee rn -s11(1 ina =— ore) 


B. CEL S-Parameter Measurement Techniques 


The standard small-signal, s-parameter set-up used at CEL for s-parameter measurements on NEC 
semiconductors is shown in Figure 2. All test fixtures used are designed for Zo=50 ohms at both ports. 
Bias is applied to the device via built-in bias "tees" found inside the test set of the HP 8510B VANA. 
For s-parameter measurements on NEC high power FETs and BJTs--where bias currents in excess of 
500 mA are required--specially designed high-current bias tees are connected between the output of 
the test fixture and the Port 2 test cable of the HP 8510B VANA. For nearly all CEL s-parameter 
measurements, the power applied to the input of the test fixture is in the range of approximately -15 to 
-25 dBm. For small-signal BUTs such as the NE680XX, NE681XX, and NE856XX devices with 
extremely high gain at low frequencies (50 MHz - 500 MHz), the input power provided to the fixture is 
reduced to the range of approximately -30 to -40 dBm to prevent device saturation and overload of the 
HP 8510B sensors. 
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Microwave Measurements 








Zo=50+j0 
ohms 





Figure 1. Basic flow graph of two-port network showing s-parameters. 









MAURY MTS60A TRANSISTOR BIAS SUPPLY 
VGS OUTPUT VDS OUTPUT 
~} ee eS € ) 








HP 3478A 
DMM 
HP 3478A 
DMM 


coebece 






HP 8510B VECTOR AUTOMATIC 
NETWORK ANALYZER SYSTEM 
= (V.A.N.A.) 

HP-IB BUS 


HP 9836 INTERFACE 


TO INTERNAL 
COMPUTER ' CABLE O INTERNAL 


t 
PORT 1 BIAS "T" PORT 2 BIAS "T" 


HP 8515A .045-26.5 GHz OR HP 8517A .045-50 GHz 
S-PARAMETER TEST SET 


PORT 1 PORT 2 


3.5mm FLEXIBLE 3.5mm FLEXIBLE 
TEST PORT CABLE TEST PORT CABLE 


(1] "IN-FIXTURE" CALIBRATION 
OR 
[2] DE-EMBEDDED DUT 
REFERENCE PLANES 


[INPUT] = | ___ }foutPuT) 


APC 7mm O-S-L-T ee Hl deat 
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Figure 2. Typical CEL small-signal, s-parameter measurement set-up. 
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Figure 5. DUT in CEL UTT, with equivalent package to launch transition lumped element model shown. 
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[1] NEC Packaged Semiconductor S-Parameters 


S-parameter measurements on NEC packaged semiconductors in the 35, 38, 83/83A, 84/84A, and 
89 package types are made using commercially available coaxial Maury Microwave Transistor Test 
Fixtures (MTTF)®*’. The other NEC packaged transistors are measured in similarly designed coaxial 
Universal Transistor Test Fixtures (UTTF)® used exclusively at NEC and CEL. Figures 3 and 4 show 
the MTTF and CEL UTTF, respectively. Two-piece package inserts, consisting of an upper and lower 
section, have been specially machined to fit particular NEC packages. The package insert sections are 
placed between two APC7mm-to-coaxial launcher "half-fixture" sections and the fixture is assembled. 
The transistor is placed at the center of the insert and the package leads make contact at the edge of a 
flattened out portion of each input and output 50 ohm coaxial launcher. In some cases, the device is 
placed upside down in the lower package insert section. This is true of many of the smaller packages 
such as the NEC 83,83A and 84/84A packages. Others, such as the NEC 75 and 96/99 packages, are 
placed in the insert right side up with the bottom surface of the package flange contacting the metal 
surface of the lower package insert section. A .020" length of lead is surrounded by an air gap 
between the edge of the package and the edge of the launcher at both the input and output of the 
device. These air gaps are a result of the package insert design where a .020" deep cylindrical portion 
of metal is removed from the center of both faces of each insert. Figure 5 shows a packaged device 
inserted upside down in the CEL UTTF lower insert section and the equivalent lumped element model 
for the package lead to fixture launcher transition. Test fixture and package insert models for each 
package type were developed from s-parameter measurements of specially designed "in-fixture" 
standards’. A typical s-parameter measurement using the Maury MTTF or CEL UTTF fixtures requires 
a full two-port Open-Short-Load-Through (O-S-L-T) APC7mm coaxial calibration of the network 
analyzer’. A calibration "kit" data file that defines the electrical properties of each calibration standard 
is loaded from tape or disc into the HP 8510B VANA memory. Under user interactive control of the HP 
8510B front-panel keyboard, the calibration is performed by connecting and measuring the HP 85050A 
APC7mm calibration kit coaxial open, short, and 50 ohm load standards at the ends of both VANA test 
port cables; the "through" is calibrated by measuring the test cables connected together. The DUT in 
the package test fixture is then connected at the electrical reference planes established by the 
calibration; normally, the APC7mm connector ends of the input and output network analyzer test port 
cables; and D.C. bias is applied. A CEL developed semi-automatic test program, written in HPL2.1 and 
run in an HP 9836 computer connected to the HP 8510B VANA via the HP-IB bus, initiates a full two- 
port s-parameter measurement and stores the measurement data in the computer memory. An 
algorithm within the program one-tier "de-embeds" the s-parameters of the transistor'’"* by 
mathematically removing the input and output electrical effects of the test fixture. Each of the two test 
fixture types and each package fixture insert has been given an equivalent mathematical distributed and 
lumped element model within the program that is used to correct for the electrical effects of that insert 
in the fixture during the de-embedding calculations. For example, the models used for de-embedding 
the NEC 83,83A and NEC 84/84A packages in the Maury MTTF are shown in Figure 6. The models 
used for de-embedding the NEC 75 and NEC 96/99 packages in the CEL UTTF are shown in Figure 7. 


S-parameter measurements on devices in NEC plastic mold 18, 19, 30, 33, and 34 type packages 
and the NEC 32 (TO-92) type packages are made in microstrip fixtures such as the 18, 19, 30 package 
microstrip fixtures shown in Figure 8. The HP 8510B VANA in Time-Domain Reflectometry (TDR) 
mode was used to measure the electrical lengths of the input and output paths of the fixture. These 
lengths were then added to the CEL test program as part of simple input and output transmission line 
models used to de-embed the device s-parameters. Devices in the NEC plastic mold 39 package are 
measured in a NEC designed coaxial test fixture which also has simple input and output transmission 
line models in the test program used for de-embedding. A full two-port O-S-L-T APC7mm or 
APC3.5mm coaxial calibration of the HP 8510B VANA is performed first with the CEL test program 
providing one-tier de-embedding of the device s-parameters during measurements. 


Devices in NEC 10, 11, 12, 13, 14, 15, 16, and 17 "can" type packages are measured in 
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Figure 6. Half-fixture models for NEC 83 and 84/84A packages in Maury MTTF. 
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Figure 7. Half-fixture models for NEC 75 and 96/99 packages in CEL UTTF. 
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Figure 8. CEL microstrip test fixtures for devices 
in NEC 18, 19 and 30 packages. 





Figure 9. HP /11600B/ TO-18/TO-72 "can" type 
package test fixture. 





Figure 10. CEL microstrip test fixture for devices 
in NEC T-40 package. 





Microwave Measurements 





commercially available HP 11600B TO-18/TO-72 and HP 11602B TO-5/TO-12 transistor test fixtures. 
An HP 11600B test fixture is shown in Figure 9. A set of TO-XX calibration standards is used to 
perform a full two-port in-fixture calibration of the test fixture and the HP 8510B VANA prior to s- 
parameter measurements. 


Internally-matched power GaAs FETs in NEC 98, T-38, T-40 and T-61 packages are characterized 
in CEL designed microstrip test fixtures. The T-40 package microstrip fixture is shown in Figure 10. 
These test fixtures consist of .031" thick RT-5880 duroid microstrip 50 ohm transmission line sections 
soldered on to a brass base. The base has a channel machined across its center orthogonal to the 
input and output SMA launchers mounted through each end of the base. The channel is machined to 
allow the device package leads to make uniform contact with the input and output microstrip 
_ transmission line sections straight out from the package. Special care is taken to minimize the gap 
between the device flange and the fixture channel side walls. This reduces ground path length and 
results in optimum device performance. For improved heat-sinking and device-to-fixture grounding, the 
channel is drilled and tapped to allow the flange of the package to be secured to the surface of the 
base with screws. Each fixture has a set of microstrip O-S-L-T calibration standards used to perform a 
full two-port in-fixture calibration of the fixture and the HP 8510B VANA prior to s-parameter 
measurements. 


[2] NEC "Chip" Semiconductor S-Parameters 


S-parameter measurements on single semiconductor "chips" or die are commonly made using 
Design Technique Coplanar Waveguide (CPW) Test Fixtures'*"*. The transistor chip is die-attached 
and bonded to a CPW chip carrier. Four of the Design Technique CPW chip carriers used at CEL are 
shown in Figure 11. Note that the BJT Common Emitter (CE)/Common Base (CB) type carriers have 
an island at the center of the carrier isolated from the carrier ground plane. This is because all of the 
NEC BUT devices characterized at CEL are manufactured with the collector contact on the bottom of 
the chip. Therefore, unless a BJT Common Collector (CC) configuration is required, the device 
collector must be isolated from the CPW carrier ground plane and a bond wire connection must be 
made from the island to the carrier output transmission line. Figure 12 shows the typical FET Common 
Source (CS), BUT CE, BUT CB, and BJT CC bonding techniques used with the Design Technique CPW 
carriers. Mathematical models are used in the CEL test program to correct for the effects of the BUT 
CE,CB carrier island capacitance’’. A Design Technique CPW Test Fixture mounted on a CEL 
designed cam-operated chassis is shown in Figure 13. The CEL designed polystyrene/ECCOSORB 
composition lid is used for all calibrations and measurements. The chip carrier is inserted into a 
wedge-shaped holder that is used to slide the chip carrier forward and up into the center of the fixture 
where the edges of the CPW chip carrier transmission lines and ground planes make contact with the 
launchers’ center conductor and grounds, respectively. A typical s-parameter measurement of a chip 
carrier mounted transistor is accomplished by first performing a full two-port calibration of the fixture 
and the HP 8510B VANA using Design Technique CPW O-S-L-T in-fixture calibration standards'*"”, A 
unique calibration kit is loaded into the HP 8510B VANA to define the CPW standards error coefficients. 
Upon completion of the in-fixture calibration, the electrical reference planes for the transistor chip 
measurement are established at the ends of the input and output CPW carrier transmission lines 
nearest the device. Thus, the s-parameters of the transistor chip--including the input, output, and 
common lead bond wires--are obtained with the electrical effects of the test fixture and CPW carrier 
effectively eliminated. 





[3] Half-Fixture S-Parameters 


CEL uses FlXture S-parameters (FIXS) files instead of mathematical models for describing each 
input and output half-fixture of the Design Technique CPW chip test fixtures and the internally-matched 
power FET package microstrip test fixtures such as the T-40 package microstrip fixture. A subprogram 
in the CEL test program mathematically extracts each half-fixture s-parameters from two separate HP 
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Figure 11. Design Technique Coplaner Waveguide (CPW) chip carriers and O-S-L-T calibration standards. 


9-10 


Microwave Measurements 








[IN TL = INPUT TRANSMISSION LINE OUT TL = OUTPUT TRANSMISSION LINE } 


<METAL> GROUND PLANE <METAL> GROUND PLANE 





OUT OUT 

TL TL 
IN 
TL 

<METAL> 
<DIELECTRIC> <DIELECTRIC> 
<METAL> GROUND PLANE <METAL> GROUND PLANE 
BIPOLAR C.E. BOND WIRE CONFIGURATION BIPOLAR C.B. BOND WIRE CONFIGURATION 


<METAL> GROUND PLANE 


<DIELECTRIC> 













<DIELECTRIC> 


- Korn TL 
IN a ue 
1 | 
GROUND PLANE 
<METAL> <DIELECTRIC> <METAL> 


GROUND PLANE 


BIPOLAR C.C. BOND WIRE CONFIGUARTION FET CS. BOND WIRE CONFIGUARTION 


[B = BASE, C = COLLECTOR, E = EMITTER] [G =GATE, D = DRAIN,S = SOURCE ] 


Figure 12. Typical CEL bonding configurations on Design Technique CPW chip carriers. 


Figure 13. Design Technique CPW chip 
test fixture mounted on CEL 
developed cam-operated chassis. 
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8510B VANA full two-port calibrations’®. First, a full two-port O-S-L-T APC7mm or APC3.5mm coaxial 
calibration of the HP 8510B VANA is performed. The calibration error vectors from the coaxial 
calibration are then read into the computer memory. Second, the test fixture is connected at the 
reference planes established by the coaxial calibration and the dual-short in-fixture standard is inserted 
in the fixture. The test program then activates an HP 8510B TDR measurement of the fixture+dual- 
short standard with the input and output electrical lengths stored in the computer memory. These 
lengths are used by the test program during the extraction calculations. Third, the in-fixture standards 
calibration kit is loaded into the HP 8510B VANA and a full two-port O-S-L-T in-fixture calibration of the 
fixture and VANA is performed. The error vectors from this second calibration are then read into the 
computer memory. Finally, the computer performs a rigorous series of calculations that extract the 
input and output half-fixture s-parameters. The s-parameters for each half-fixture form a unique two- 
port network and are stored as separate files on floppy disc for later use by the CEL s-parameter test 
program or the CEL semi-automatic noise parameter test program. These files are loaded into the 
computer memory where the two-port s-parameters of each half-fixture are used in the program's 
embedding or de-embedding calculations when performing tuner, noise parameter or device s- 
parameter measurements. 


[4] Twinsleeve Tuner S-Parameters 


CEL uses Alford Manufacturing Company 5000 and 6000 series "Twinsleeve" Tuners’’ to provide 
various source and load reflections to the DUT during noise parameter and power measurements. A 
drawing of a typical 5000 series twinsleeve tuner is shown in figure 14. Each of the two tuning sleeves 
consists of a cylindrical dielectric or non-contacting metal bead that can be moved longitudinally along a 
section of rigid, metal coaxial transmission line. Each bead is suspended by a plastic support that is 
attached to a rectangular sleeve housing. The tuner body consists of two Alford 7mm launchers 
mounted on metal end-plates that are attached to either end of a long, rectangular metal base that is 
circularly bored along its center to provide clearance for the beads and rigid transmission line. The 
rigid transmission line is suspended in the middle of the base by dielectric supports in each end-plate 
and is attached at each end to the 7mm launchers. The base also has a slot cut through it along its 
lower surface to provide clearance for the sleeve bead supports. The sleeve housings surround the 
base section and are supported by non-conducting pads that allow the sleeves to be moved uniformly 
between the end-plates. A long, narrow scale marked in 0.1 centimeter increments is attached to the 
tuner along side the base section between the end-plates and vernier scales are mounted along the 
edge of each sleeve to allow the operator to accurately record each sleeve position. These tuners 
come in several different lengths and sizes depending on the frequency range of the application. 
Figure 15 shows several different types used at CEL. The magnitude of the reflection present at either 
end of the tuner is a primarily a function of the distance between the sleeves. The phase of the 
reflection present at each end is primarily a function of the distance between the sleeves and each 
7mm launcher. By performing s-parameter measurements at several different tuner sleeve settings 
across the Alford recommended frequency range for a particular tuner, tuner models have been 
developed®’ using TOUCHSTONE”' and SNODE” CAD software. A typical Alford twinsleeve tuner 
model used by CEL is shown in Figure 16. These tuner models are used in CEL’s semi-automatic 
noise parameter measurement program for calculating tuner s-parameters and loss in lieu of an actual 
tuner s-parameter measurement at a given set of tuner sleeve settings on the HP 8510B VANA. 


[5] Test Set-Up Loss and Embedded Tuner+Half-Fixture S-Parameters 


The 50 ohm test fixtures described previously for use in s-parameter measurements are also used 
for noise parameter and power measurements. Half-fixture models or FIXS two-port s-parameters for a 
given test fixture described previously are embedded mathematically to the two-port s-parameters of the 
tuner in both noise parameter measurement calculations and actual tuner s-parameter measurements 
on the HP 8510B VANA. The two-port s-parameters of the tuner are mathematically cascaded with the 
two-port s-parameters of the half-fixture causing the reflection and tuner loss reported to be modified to 
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Figure 14. Diagram of an Alford 505X-5757 twinsleeve tuner. 


Figure 15. Various types and sizes of Alford 
twinsleeve tuners used at CEL. 
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Figure 16. CEL transmission line model for Alford twinsleeve tuners. 
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Figure 17. Two-part s-parameter network of tuner cascaded with two-part s-parameter network of the half-fixture. 
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include the effects of the tuner+half-fixture as a single two-port network. 

This is shown in Figure 17. The resulting data is the reflection coefficient or impedance reported in the 
data sheets as input or output device match for device optimum power, gain, or noise figure. The final 
tuner+half-fixture loss is given by: 


LOSS(@B) = -101 (ae | 
_— 9 


This calculated loss(dB) is used for input and output network loss correction in both the noise 
parameter and power measurement set-ups. In the noise parameter measurement program, this loss 
calculation is used for tuner+half-fixture loss correction at the input and output of the DUT. For power 
measurements, this loss calculation is used not only for correction of tuner+half-fixture loss corrections 
(if required) but is also used for loss correction when characterizing the input and output sections of the 
test set-up. Each section is characterized by measuring the s-parameters of the interconnected, 
passive components that comprise it on the HP 8510B VANA. 


lll. NOISE PARAMETERS 
A. General Theory 
The noise parameters of a transistor’*** can be used to describe noise performance of the device as 


a function of source reflection coefficient***°. The noise parameters are found in the following noise 
figure equation: 


a 2 
NF = NF opp + 4 + 222 ,__ Ps Torr!” 
50 (1 -[T's|7)(1 + [Popzl?) 


NF op, : Minimum DUT noise figure at Topp 


s | 
50 : Normalized equivalent noise resistance. 


I, : Source reflection coefficient at DUT input. 


Topr : Optimum source reflection coefficient for NF opr. 


B. CEL Noise Parameter Measurement Techniques 


A typical semi-automatic noise parameter test set-up used at CEL is shown in figure 18. An HP 
346A noise source with an Excess Noise Ratio (ENR) of approximately 5.0 dB is used instead of an 
ENR=15.0 dB (approximate) noise source+circulator combination to allow for broadband noise figure 
measurements with minimized uncertainty’ and improved broadband test source match. An HP 
11590B bias tee has been permanently attached to the HP 346A noise source and the pair have been 
calibrated as one unit. The noise/gain analyzer is configured for Double Side Band (DSB) down- 
conversion of the local oscillator (test) frequency in the second-stage with a fixed IF set at 10 MHz. A 
10 MHz IF pre-amplifier with approximately 20 dB gain at 10 MHz is used between the IF port of the 
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Figure 18. Typical CEL noise parameter measurement set-up. 


Figure 19. Example of a single-circle, input source 
reflection search pattern generated 
during a noise parameter measurement. 





9-16 


Microwave Measurements 
ee ee ae ae Na a ET AT I a FI TE SA SI SED 





second-stage mixer and the test port of the analyzer to improve noise figure measurement resolution. 


A CEL noise parameter measurement program, written in HPL2.1 and run in an HP 9826 computer 
connected to the noise/gain analyzer via the HP-IB bus, is used to configure and control the semi- 
automatic measurement. The program calculates the input and output tuner+half-fixture s-parameters _ 
and loss (dB) as a function of tuner sleeve settings. Analyzer input and output loss correction is 
activated in the noise/gain analyzer and the measured noise figure (dB) and gain (dB) along with the 
tuner+half-fixture reflection coefficient at the device input is stored in the computer memory for each 
group of settings. [1] The HP 346A noise source+bias tee is connected directly to the HP 11590B bias 
tee at the output and a second-stage calibration is performed. [2] The device in the test fixture and 
tuners are connected and D.C. bias is applied. [3] The tuners are adjusted for minimum indicated noise 
figure in dB (NF) and maximum associated gain in dB on the analyzer and the tuner sleeve settings 
are reported to the program. [4] The input tuner sleeves are moved in tandem until the indicated noise 
figure is degraded by 1 to 3 dB. The output tuner is adjusted to maximize the indicated gain. A 
second measurement is taken and the new tuner sleeve settings are reported. [5] Based on the 
previous two measurements and input tuner settings, the program projects a single-circle search pattern 
(plotted on the input impedance plane) in the vicinity of the input reflection coefficient (I,,,,) at DUT 
calculated for NF... A minimum of 5 additional input reflection coefficients located at equal angular 
intervals along the perimeter of the circle and the corresponding input tuner sleeve settings for each are 
calculated by the program. If the magnitude of any of these calculated reflections exceeds the 
maximum realizable magnitude (I,,,,) of the tuner, an algorithm within the program re-calculates a new 
magnitude within I’; at the desired angle. The program then prompts the test operator to move the 
input sleeves to each setting. The noise figure and gain are measured at each setting and stored in 
the computer memory. [6] Based on the input reflection coefficients and noise figures measured at the 
previous 7 (or more) tuner sleeve settings, the program calculates NF,,,, R,/50, and the optimum input 
reflection coefficient ([.,,) and prompts the operator to move the input tuner to the corresponding 
sleeve settings. The output tuner is then adjusted for maximum gain and a final noise figure and gain 
measurement is made. This final gain, G,, is the associated gain of the DUT at NF.,, with the input 
device match at ’,,;. Figure 19 shows a plot of a single-circle [, search noise parameter 
measurement. | 


IV. POWER MEASUREMENTS 
A. General Theory 


A transistor's ability to amplify an input AC signal injected at a given power level--or across a range 
of input power levels--can be determined through device power measurements. During power 
measurements, the power level of the input test signal to the DUT (P,,,) and the power level at the DUT 
output (P,V7) are measured simultaneously at a given frequency. Return loss (dB) can also be 
measured at the input and output of DUT for a given input power level, as well, providing an indication 
of the quality of DUT matching within the test set-up. The device gain (dB) is calculated by subtracting 
Pin (dBm) from P,,; (dBm). Device gain normally remains linear across a fairly broad range of input 
power levels as P,,, is increased from a small-signal power level until a point is reached at which the 
gain is reduced or "compressed" by 1 dB. Above this point the device gain rapidly decreases and 
becomes non-linear as P,, is increased. The device output power and gain at 1 dB compression are 
denoted as P,,, and G,,,, respectively, in the data sheets. For a FET, power added efficiency at 1 dB 
compression is calculated using the following equation: 





P, ap-P, 
app = a - 100%, where P, 4. and P,, are in Watts(W). 
DS *D 
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B. CEL Power Measurement Techniques 


A typical power measurement set-up used at CEL is shown in Figure 20. If the maximum input 
power level requirements are low enough, the Travelling Wave Tube Amplifier (TWTA) might not be 
required and, thus, would not be included in the test set-up. Unless otherwise noted, two independent 
power supplies are used to bias the device. In addition, the device bias is set with the RF signal 
source OFF and is not further adjusted during the power measurement. HP 11590X bias tees are used 
for most measurements except when output currents in excess of 1 Amp are required, in which case 
specially designed high-current bias tees are used. Ideally, the passive microwave components 
comprising the input and output sections of the test set-up are carefully selected for a minimum return 
loss of 30 dB at each section port closest to the DUT. Practically, a minimum return loss of 25 dB is 
obtainable. By meeting or exceeding this criterion, uncertainties in the incident power levels measured 
at large-signal conditions due to mismatch losses are minimized. P,,, and G,,, are determined by: (1) 
adjusting P,,, for output power (dBm) at or near projected P,,,; (2) decreasing P,, by approximately 20 
dB and noting the linear gain (dB); (3) slowly increasing P,,, and monitoring gain (dB) until a 1 dB 
decrease in gain is observed. Output power, P,,,, in dBm and gain, G,,,, in dB are recorded at this 
point along with other device measurements such as Vpg, Ibs, Ves; les, and flange(case) temperature 


(To). 


In power measurements where Alford twinsleeve tuners are used for device matching, the tuners are 
adjusted for optimum power output and return loss and are then removed from the test set-up and 
measured on the HP 8510B VANA. The CEL test program reports the tuner loss (dB) and reflection 
coefficient of the tuner translated to the input and output electrical reference planes of the DUT. The 
input and output tuner loss values, along with the test set-up input and output sections loss values, are 
used to offset the absolute power (dBm) and gain (dB) readings for corrected measurement values. 
The translated input and output reflection coefficients and the corresponding impedances define the 
matching required for the DUT at the particular measurement conditions. 
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Figure 20. Typical CEL power measurement set-up. 
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What Are The Benefits Of Using A Nonlinear Model? 


Simply stated, a nonlinear model predicts how a device will operate if driven outside of the linear range of operation. 
For example, if you are designing an amplifier for maximum output power, a nonlinear model will allow you to simulate 
the input power versus output power, harmonic power levels, intermodulation distortion characteristics, as well as gain 
and input/output retum loss under large signal conditions. A nonlinear model can also be used to evalutate characteris- 
tics such as the compression of an amplifier, the start up time for an oscillator, and the harmonic and intermodulation 
characteristics of a mixer. A nonlinear model can also be used to determine what effect a change in the DC biasing will 
have on the overall device performance. 


What Models Are Available? 


As of this printing, the following nonlinear models are available: | 


NUMBER DEVICE TYPE acd BIAS RANGE VERSION/DATE 
NE46100 Bipolar, chip  e7eueten, .— | 5V, 50 mA to 12.5V, 100 mA 5.0, Feb 92’ 
NE68000 























[| Bipolar, package | 0.1GHzto25GHz | __5V, 50mAto 12.5V, 100mA | 5.0, May 92" 
NE647 

| Bipolar, chip | 0.1GHzto20GHz |—1V, 0.25mAtoGV,20mA_ | __—6.0, May 93" 
NE68018 | —_Bipolar,package | 0.1GHzto5GHz ——|_1V,0.25mAm6V,20mA__|__—6.0, May 93"_ 
Bipolar, package | _0.1GHztoSGHz | 1V,0.25mAWwEV,15mA | 6.0, May 93" 
NE68033 | __ Bipolar, package | 0.1GHzto3GHz |_—2.5V,0.3mAto10V,20mA__|__6.0, May 93 
NE85600 
| Ne@s633 | Bipolar, package | 0.1GHztoSGHz |_—2.5V,0.3mAto10V,30mA | 6.0, May 93" 
| Ne#s634 | Bipolar, package | 0.1GHzto3GHz | SV, 20mAto10V,50mA__|__—6.0, May 93" 
ee Re Sie eae ieee enna nee eee! 
| Nes2i00 [| HJFET, chip | 0.5GHzto26GHz |v, 10mA_ 4.0, March 91" 
| NE71000__[ MESFET, chip | O.SGHzto26GHz | 3V,30mA_ | 4.0, March 91" | 
ce 7 eee 


NE76000 MESFET, chip 0.5 GHz to 26 GHz 3V, 10 mA 4.0, March 91' 


How Does CEL Develop Nonlinear Models? 


At CEL, we strive to develop a very comprehensive, accurate nonlinear model for our customers. Since a simulation is 
only as good as the model being used, and the model is only as good as the data from which it is derived, accurate 
measurements, good test equipment and a repeatable calibration method are essential. First, several devices are 
measured to identify a typical device. This typical device is then used for more rigorous data collection, model develop- 
ment and verification. 


The measurement process consists of first measuring S-paramenters and DC data. This measurement uses the 
HP8501B and the HP4145A under computer control to calibrate, measure and save the required data. To insure 
accuracy, two additional independent measurements are performed. These measurements are taken using a power 
measurement setup, and a harmonic and intermodulation measurement test setup. Data is collected and compared to 
the computer simulation. Factory data sheets applied by NEC are also used as an additonal source of data for com- 
parative purposes. 


For each device, CEL develops a unique set of model parameters which are then used with an industry standard model 
such as the Gummel-Poon!’ model for bipolar and the Curtice Symmetric? model for FETS. These models are fairly 
robust but do have some limitations? which are usually referenced in the nonlinear CAE documentation. How well each 
model replicates the measured data is documented by CEL. Although documentation is a time consuming process, we 
believe good documentation is essential to the customer's understanding of the model behavior. This documentation 
can be obtained by calling the CEL Engineering Laboratory. For a more extensive discussion on how CEL validates the 
accuracy of their models, consult the AF Design, March 1992 article entitled, “Nonlinear Model Verification For a 
Medium Power Bipiolar Transistor’. 
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Ideally, the designer would like one model for each device that can be used for all frequencies, all bias conditons, all 
power levels, and all applications. Unfortunately, such a model does not exist. CEL focuses on providing a model that 
will simulate actual device performance over the widest bias and frequency range possible. Error graphs showing the 
difference between measured and modeled data are included with each set of model documentation. If necessary, 
more than one set of model parameters is generated to accurately characterize a device. If the user needs greater 
accuracy for operating conditions which are a subset of the CEL model, the CEL model parameters can be optimized to 
converge on a more exact solution, typically within +/-2% difference between measured and modeled if a single set of 
operating conditions is targeted. 


The real test of a model is whether or not it is useful to the engineer. Although CEL has excellent measurement and 
test circuit development capabilities, we welcdme user feedback. We are always anxious to know about new applica- 
tions for these nonlinear models, as well as problems encountered and recommendations for improvement. Your 
feedback will enable us to continue to provide state-of-the-art characterization data that addresses your requirements. 


lf you need any assistance in applying these models, please call the CEL Engineering Laboratory at (408)988-3500. 





2W. R. Curtice, "A MESFET Model for Use in the Design of GaAs Integrated Circuits," IEEE Trans. Microwave Theory Tech., MTT-29(5), 


pp. 448-56, May, 1980. 


1H. K. Gummel and H. C. Poon, “An Integral Charge Control Model of Bipolar Transistors," Bell System Technical Journal No. 49, 1970. 
Pp. e e 
3G. Flower, "An Introdcution to the Limitaitons of the SPICE Bipolar Transistor Model", Proceedings, RF Expo West 1990, pp. 47-72. 
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APPLICATION NOTES 


Recommended Handling Procedures for MW Transistor 
& MMIC Chips (1792) 


Reliability Comparison of NEC HJ FETs to NEC GaAs FETs 
(7/89 - LNF) 


Self Biased .05 GHz to 3 GHz Ultra Wide-Band GaAs Monolithic 
Distributed Amplifier (8/89) 


NEC Pushes Prescaling Operation to 14 GHz (6/90) 
A Printed Bias Circuit for C-Band Power Devices (12/89) 
Two Stage GaAs FET LNA Bias Supply (8/81 - LNF) 


Power GaAs FET Regulated Bias Supply (12/89 - PF) 


4.3 GHz Pulsed Transmitter Oscillator with 11 Watts Output Power 


(9/81 - PB) 


A 144-148 MHz 50 W Preamplifier Using the NE74114 
Bipolar Microwave Transistor (1/82 - SSB) 


Application of Microwave GaAs FETs 


12 GHz Low Noise GaAs FET Amplifier Using NE71083 and 
NE70083 (5/84 - LNF) 


Tape Packaging Standards for Subminiature Electron Device 
“Power Mini Mold” (Package Style #34) 


An Analytic Approach to MW GaAs FET Oscillator 
Design (11/86 - LNF) 


Microwave Amplifier Combines Hybrid Techniques for 
Miniaturization (1/92) 


MC-5875 And MC-5876 Applications (2/87 - HIC) 


MC-5864 And MC5865 Hybrid Power Amplifier Ku-Band 
Satellite Communications Ground Stations (2/87 - HIC) 


NEZ Power GaAs FET Test Circuit (4/87 - PF) 
A 5 Gb/s GaAs Monolithic Master-Slave D-Type 


Flip Flop IC 
UPG100B/UPG101B Wide-Band Amplifiers (3/92) 


Designing High Power GaAs FET Amplifiers using single Cell FET 


parameters (11/88 - PF) 


Ultrahigh Frequency Transistor Arrays: UPA101/102/103/104 
(6/88 - SSB) 


Characteristics & Applications of the UPB581 & UPB582 Silicon 
MMIC Prescalers (8/88 - Sl!) 


Silicon MW Broadband Amplifier MMICs: 
(UPC 1651G/1652G/1653A/ 
1654A/1655C/1656C (7/88 - Sl) 


Usage of UPC1658A/C Low Noise Frequency General Purpose 
Amplifiers (11/86 - STI) 
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AN-1001 


AN1010 


AN1011 


AN1012 


AN1013 


AN80901 


AN80902-1 


AN81401 


AN82301 


AN82901-1 


AN83901 


AN85301 


AN86104 


AN86115 


AN87021 


AN87022 


AN87041 


AN87102 


ANGID1004 


AN-PF 1007 


AN-S1I1001 


AN-SI1002 


AN-S11005 


AN-S1I1006 


Application Notes/Technical Bulletins 
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2 GHz Silicon Monolithic Ultra Wide-Band Amplifier IC 
(1/89 - Sl) AN-SI1007 


Applications of the UPC1668C, UPC1669C and UPC1670C AN-SI1008 
High Isolation IF Amplifiers (7/88 - Sl!) 


TECHNICAL BULLETINS 
Test Circuits for MM76515 (UPC1654A) and 


MM766 12 (UPC 1653A) EN84101 
Silicon Monolithic Amplifier (5/84 - Sl) 


Active Transistor Bias Regulators (5/84 - SSB) EN84102 
Visual Phenomenon Oberved in Gate Region of 

Recessed Gate TB1900 
MESFETS (7/89) 

Common-Lead Conversion of 2-Port S-Parameters (2/90) TB1901 
Reliability Study of High-Power Microwave GaAs MESFETS TN80901 
Low Distortion Microwave Linear Power Transistor TN82401 
ARTICLES REPRINTS 


GaAs IC Paces Fast Fiber-Optic System 
High-Speed Outlook - March 1988 


Design of a 20 W L-Band Class A Amplifier 
RF Design - September, 1988 


Divide-by-Eight Prescaler Supports 14-GHz Synthesizers 
Microwaves & RF - April 1990 


Prescalers Serve Digital or Analog Circuit Applications 
Microwaves & RF - February 1992 


Nonlinear Model Verification For a Medium Power Bipolar Transistor 
RF Design - March 1992 


Avoid Killer Avalanches (and hre Degradation) 
Microwaves & RF - June 1992 


Silicon MMICs Add Low-Cost Power to Wireless Systems 
Microwaves & RF - May 1992 
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Packaging 





PART NUMBER DESCRIPTION 


NEC part numbers are specified by die and package number. NE68018 
NE680 Die nee Sag) Rates "18" Package 


PACKAGE MARKINGS 


NEC devices are marked with various indications which indicate part type, lot code (year and month). Due to size constraints, 
some NEC devices will use color dots as indicators. The following information provides general guidelines for LOT CODE 
information. Additional information regarding specific device indicators are available on each package drawing. 


LOT CODES 


Lot codes can be designated by either numeric or color markings. 
Numeric Markings: 
a. Year indicator: this is designated by the final number of the western calendar year. 


b. Month indicator: the 1st through 9th months of the calendar year are represented by 1 - 9. Months 10, 11, and 
12 are marked with X, Y, Z respectively. 


Color Markings: 
Color Year Color Month 
Yellow 1989 Red January and February 
Red 1990 Green March and April 
Green 1991 Brown May and June 
Brown 1992 Black July and August 
Blue 1993 Yellow September and October 
Purple 1994 Blue November and December 
Orange 1995 


Example: NE02107 






Package Code 
MARKING ¢ COMPANY SYMBOL 
(021) 
NECN 
Oat 
he wi oY 
ONTH INDICATOR 


9 (SEPTEMBER) 
YEAR INDICATOR 
2 (1992) 





10-2 


Packaging 








All dimensions are in millimeters. Drawings are not to scale. 
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All dimensions are in millimeters. Drawings are not to scale. 
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All dimensions are in millimeters. Drawings are not to scale. 
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All dimensions are in millimeters. Drawings are not to scale. 
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All dimensions are in millimeters. Drawings are not to scale. 
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PURPLE 


4.0 MIN (ALL LEADS) 


po 


=| [+ 102 0.08 
|}_—--| 1840.2 


PART NUMBER 
NE67383 


NE71083 
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1.88 + 0.3 


oP MARKING 


4.0 MIN (ALL LEADS) 


PART NUMBER MARKING 
nerousa | __-GREEN 





Packaging 





All dimensions are in millimeters. Drawings are not to scale. 


84-SL/84A-SL/84S/84AS 
1.78 + 0.2 


— 0.5+0.1 


(ALL LEADS) 


1.0 MIN (ALL LEADS)- (84S/84AS) 


1.7 MIN (ALL LEADS) (84-SL/84A-SL 
ut INDICATOR “ MARKING MONTH MONTH 
INDICATOR (D) INDICATOR (B) INDICATOR (C) 


| a: 


1.7 MAX 
2.0 MAX 
a | 31007 4 1.44£0.3 


-0.03 


Part Number Designator (Letter). 
On short leads, when the letter is 
upright, the gate lead is to the right. 


NUMBER COLOR DOT (1) | COLOR DOT (2) | COLOR DOT (3) 


NE243187_ | = ORANGE | ORANGE | 


NE71084 


YEAR 203402 . 4.0MIN(ALL LEADS) 


INDICATOR 
MARKING re 
0.51 


MONTH 
INDICATOR (B) 


MONTH 
INDICATOR (C) 


MONTH 
INDICATOR (D) MARKING 
nme (a 


PART 
NUMBER COLOR DOT (1) | COLOR DOT (2) | COLOR DOT (3) 
PART NUMBER MARKING 
ORANGE | ORANGE | 
| ORANGE | ORANGE _| alee = 
NES00089A PURPLE 
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All dimensions are in millimeters. Drawings are not to scale. 


INDICATOR 


MONTH 
INDICATOR 


506 
18.040.3 
22.040.4 


[PARTNUMBER | MARKING 
NE080190-12 
NE080490-12 
NE081090-12 


YEAR 
INDICATOR 


MONTH 
INDICATOR (B) 
MONTH 
INDICATOR (C) 





MARKING 


R3.0 


YEAR 
INDICATOR 
MONTH 
INDICATOR 


PART NUMBER MARKING 
NE080191-12 | c2ase 


NE080491-12 


NE081091-12 C2850 


§.240.3 


MONTH 
INDICATOR (B) 


E800196 
E800296 8002 
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INDICATOR (C) 


COLOR DOT (C 
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All dimensions are in millimeters. Drawings are not to scale. 


PART NUMBER | MARKING (TOP OF CAN) 
UPB581 B581 
UPB582 B582 


LOT CODE 


7.00.5 
1.27 1.27 1.27 
+0.1 


MARKING 


40.05 
0.210.054 = 


LOT NUMBER 


UPB585B 
UPB586B 
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1.2740.1 1.2740.1 


0.4 (LEADS 1, 3, 5, 7) 
9 


MARKING 


[5.0 MAX 4.5 MIN-> 


0.08 
FRONT VIEW MAX 





Packaging 





All dimensions are in millimeters. Drawings are not to scale. 


4.1 MIN 


LEAD 1&3 
0.4 + 0.05 


MARKING 


MARKING 


0.1 + 0.06 
5 


PART NUMBER PART NUMBER | MARKING PART NUMBER | MARKING (TOP OF CAN) 


MARKING 


PART NUMBER 
UPC2721 
UPC2722 
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Packaging 





All dimensions are in millimeters. Drawings are not to scale. 


- px ae MIN 


.8 MAX 


PART NUMBER MARKING 


UPA101G Ai01 
UPA102G 


UPA103G 
UPA104G 


MARKING 


+0.06 
0.1 5 99 k— 8.940.4 —oj 


_4 38 MAX 


1.0 


PART NUMBER MARKING 
CiL 


uPc2709 uPc2726 
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All dimensions are in millimeters. Drawings are not to scale. 


YEAR 
INDICATOR GATE SIDE 


INDICATOR 
MARKING DEPRESSION 


C 1.5, 4 PLACES 


LT it in LD 


| PARTNUMBER [MARKING || PARTNUMBER [MARKING | 
NEZ3642-8D, 8DD 
|_NEZ7177-4D, 4D0| Z7177-4_| 
NEZ4450-8D, 8DD 
Z5964-4 
NEZ5964-8D, 8DD 
NEZ6472-4D, 4DD 


NEZ6472-8D, 8DD | 26472-8 


MARKING 


YEAR 
INDICATOR 


us| 


iT eit 7 PF 
a? 


PARTNUMBER | MARKING 
NEZ4450-15D, 15D0_| 4450-15 | 
NEZS5964-15D,15DD_| 2596415 


NEZ6472-15D, 15DD 26472-15 
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Product Ordering Information 









Pkg Type 35 38 39 84/84A G08 T06 
romasie [rr [r[r[r[r pr mir 7" 
112 

; 


NEC part numbers are specified by die, package number, and orientation of the part on the tape. For example: 


NE68018-T1 
rn = T1 orientation on the reel 


"18" package 







UPC2708T-E3 
UPC2 vedel Lt E3 orientation on the reel 


"T06" package 


UPC2721GR-Et 
| L E1 orientation on the reel 


"G08" package 





Tape orientation options T1, E1, and E3 are maintained in inventory. Others are available by special order. 
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Tape-and-Reel Packaging for Surface Mount Devices 





Package Outline Dimensions and Geometric Pad Layout 


"18" Package 
|_Millimeters | Inches 


0.9 + 0.1 0.035 + 0.004 


1.25 + 0.1 
0.15 *34, 0.006 “ooo 
aes 2, 3,4) 2.0+0.2 
0.4 8. 0.016 *o'G02 
03734. 0.012 “ooo 


0.65 0.026 


SYMBOL|_——_____DIMENSION, 
A 


Outline Dimensions Geometric Layout 


0.024 


0.051 


0 to 0.1 0 to 0.004 


1.3 
2. Emitter 0.3 0.012 
3. Base 
4. Emitter 1.7 0.067 
0.032 
0.024 
1.3 0.051 


Pin Connections 
1. Collector 2.14 0.2 0.083 + 0.008 


"19" Package 


0.75 0.05 

Outline Dimensions Geometric Layout 
| bp | 16t01 | 0.0632 0.004 

a 
ee ee 
E 
F 
Ft 
| 
. 


Pin Connections 
1. Emitter 

2. Base 

3. Collector 


— |O 
oOo ;}o 


— 
oO 
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Package Outline Dimensions and Geometric Pad Layout 


"30" Package 


Outline Dimensions Geometric Layout 
0.8 to 1.1 0.031 to 0.043 

0.006 “350 
E ioe_|| 2.0+ 0.2 0.079 + 0.008 


1.25+ 0.1 0.049 + 0.004 
0375 0.012 *0.004 


—_ 


0.017 + 0.004 
0 to 0.004 
0.083 + 0.004 


F1 


| os | 
ce 
pe 
= 


Pin Connections 


1. Emitter 
2. Base 
3. Collector 


"33" Package 
syiteot — DIMENSION — 


’ ; A 1.1 to 1.4 0.043 to 0.055 
Outline Dimensions Geometric Layout 
15 | 0.059 
0.006 *o.stn 
0.114 + 0.008 
0.016 “Osos 


0.026 *9:o% 


0.037 
0 to 0.004 
Pin Connections 0.110 + 0.008 


1. Emitter 
2. Base 
3. Collector 
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Package Outline Dimensions and Geometric Pad Layout 
"34" Package 


Outline Dimensions Geometric Layout 


0.42 + 0.06 0.017 + 0.002 


PB 1640.2 0.063 to 0.008 
08 3 
=e 4.51 to + 0.1 0.177 + 0.004 


"35" Package 


A 1.8 Max 0.071 
2.55 + 0.2 0.100 + 0.008 


0.06 0.002 
0.10 “oo 0.004 *o 001 


4.59 + 0.3 1.181 + 0.012 
D1 2.55 + 0.2 0.100 + 0.008 
0.5 + 0.06 0.020 + 0.002 


Outline Dimensions Geometric Layout 


0.040 
4.59 + 0.3 0.181 + 0.012 
0.022 


Pin Connections 
1. Emitter 

2. Collector 

3. Emitter 

4. Base 


” 
= 
r 
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Package Outline Dimensions and Geometric Pad Layout 


"38" Package 
SYMBOL | DIMENSION, 
eee 
Outline Dimensions Geometric Layout A 1.14 0.1 0.043 + 0.004 


0.12+0.05 | 0.005 + 0.002 


1.8+ 0.2 0.71 + 0.008 


. 0.004 *6.004 
Pin Connections 


1. Source 
2. Emitter 
3. Base 

4. Emitter 


"39/39B" Package 
|_Millimeters | Inches | 


ate? 0.043 *9:008 


Outline Dimensions Geometric Layout : -0.004 


esol | 


0.1 0.004 
0.6 “0.05 0.024 “0.002 


0.004 


Pin Connections 
1. Collector 

2. Emitter 

3. Base 

4. Emitter 
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Package Outline Dimensions and Geometric Pad Layout 


"84/84A" Package 
SYMBoL|______DIMENSION, 


Outline Dimensions Geometric Layout Millimeters | Inches 
0.004 
1.78 + 0.2 0.070 + 0.008 


1.0+ 0.2 0.039 + 0.008 


le 
kes 


Pin Connections 


1. Source 
2. Drain 
3. Source 
4. Gate 


"G08" Package 


Outline Dimensions Geometric Layout 


Mere 


X 


ae 


en. eee 


U 
4 


408 [one 
x [ez | aaewin 
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Package Outline Dimensions and Geometric Pad Layout 


"T06" Package 


pa [| on | ose 
Le 


Outline Dimensions Geometric Layout 


ee ee 


are 


F 

Fs 

gg 2 

AN SN 

Pin Connections WSS 
1. Input ot 10 | 0039 
2. Ground —— 


3. Ground 


4. Output , 0.122 


5. Ground 
6. Vcc 
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Tape Dimensions 
















A 
B 
Ko 
BS 












| ITEMS SYMBOLS | SIZE(mm) | _—_—SIZE (mm) _—_—i|_—SIZE(mm) _—i|_—SIZE (mm) ~—|—SIZE(mm) 
Depth? 
| Ceramic Section [Width | ioe eee 


1 
Pocket Length 
Pitch® 
: +0.1 0.1 0.1 0.1 0.1 
Pe 040. 
2 eT 
C 
t 
K1 






. -0 
5.5 +0.3 
-0 










Width 
4.0+0.1 4.0+0.1 4.0+0.1 
Distance Between | Length Direction 
a ee ees Sere eee 
0 
Carrier Tape Width’ 
Thickness 
Depth 





Overall Thickness® 1.35+40.1 





SYMBOLS 


Pockat A 040. 240, 3.18 +0.1 040. 1 Max. 
B 840. 3.4 40.1 9 Max. 
Ko 810. 940. 1.4 40.1 440. 1.75+0.01 
F .0+0. 0+0. 4.0 40.1 040. 8.0+0.1 
J 
H 





ncaa 


Width 


‘: +0.1 . +0.1 
ea a cEX 


Distance Between | Length Directio 2.0+0.05 2.0+0.05 
Center Lines Width Direction 5.65+0.05 5.65+0.05 


Carrier Tape Width’ 12.0+0.2 .0+0. .0 +0. 12.0+0.3 
Thickness 0.3+0.05 .3+0. 3 40. 0.3+0.05 0.3+0.05 
Depth 2.1+0.1 .2+40. 6 +0. 1.60+0.1 2.1+0.1 





Notes: 

1. At 0.8mm above bottom 4. At 0.3mm above bottom 6. Thickness: 0.1mm Max 

2. Internal Area 5. Accumulated Tolerance eae Max/10 pitch 7. Bend = 6 -0.3 Max 

3. Accumulated Tolerance a Max/10 pitch . 8. Cover tape and carrier tape total 
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Tape-and-Reel Packaging for Surface Mount Devices 





Tape Dimensions 


"18" Packages 


—m— 
———_> 





"19" Packages 


+ 
ot 
+ 
se 


_-") 
+ 
q 
t 
> 
t 


Q ——~ 








Iz 





a 


R 
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Tape-and-Reel Packaging for Surface Mount Devices 





Tape Dimensions 


“T06" Packages 


P) 
-—m— 


| Sealateeteetetertetedned ghaletedenteteteeteatead | 
pet ree pers sesses 


—_}-------—— 


| 


+—-————_ 


3 | 
a : 


— G-— 


a 
\ 


a— = 





—__ -F — 


"30" Packages 


«m— 
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Tape Dimensions 


"33" Packages 








“-T1" POCKET 


«+m 
oO —_—— 


recat < 
—— = —____+ 
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Tape Dimensions 


"35" Packages 








BE ST 


ae 
+5 = ha 
| ae : “—_-a— 
|: "8 —8 
: 
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Tape-and-Reel Packaging for Surface Mount Devices 


Tape Dimensions 


"84/84A" and "38" Packages 


—H— 


=> 


Toy 


G 


4, J 


TF 
a, ee 1 = 
L 

VY UY 
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oS 
i 
re ha ar 


i 
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== © 
——_ & ——_ 
a es 2 OS 
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"G08" Packages 


«— H— 


—G 


OOOLOOO8 L | 


1 

A 
| 
| 
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Tape-and-Reel Packaging for Surface Mount Devices 








Reel Dimensions and Tape Leader Specifications 


————_ & —_—_———. 
> 


1 . . z 


Wt Wt 





0178 +2 —[ ot78+2 o178+2 =| 178 +2 
ASSON d coy [eo MGAOL | 1SR01- 18208 
10+05 10+05 14405 10+05 


2.0405 15+05 15+05 15405 15+05 

120°+3° 120°+3° | 120843? - 120°+3° 
esos | otoaos[ oti05 | ora05 | 019205 | pignos 

2.0 +05 2.0+0.5 2.0+05 2.0+0.5 2.0+05 
| | Dept U | 40405 | 40205 | 40405 | 40205 — ee ee 
Outer Radius | Location 120°+3° 120°+3° —20e+3? | tage+3° | 120° 3° 120°¢3° 


‘imerRadus——=SSS*dTSR 20 ae ee ee Rott |  Amti | Rett 
Corner Radius | i NTT SO OLA ne Oe | had ae 


Number of Pieces Per Reel 
Number of Orientations Available 


Leader | Cover Tape 
: Carrier Tape d ae : 
Trailer | Cover Tape without 
Carrier Tape 


Carrier Tape = |_——s«17 10.20 

































200 mm Min. Front end wound & fixed 


to reel (30 Pkg to tape) 


One complete wrap of 
leader tape 








Winding direction, | 4 


$. 


“Minimum | 









be 10 Empty Pockets. ay 3 


| | 10 Empty Pockets | 
Minium 10 Empty Pocket 







































Trailer end fixed to hub 
with adhesive tape 


N/A Trailer end fixed to 


hub with adhesive tape 


N/A Length equal to one 


wrap around hub 

























Trailer end fixed to 


ee id fixed to 10 Empty Pockets 
hub with adhesive tape 


| Trailer end fixed to hub 
Minimum ee 
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"18" Package 
4 Pin Super Mini-Mold 








/ 


| | 
\ \ \ \ 
\ \ \ \ 
\ \ \ , \ 
\ \ \ \ 
| 2 a « 8 a . | | r) = . = a ! 

| = 7 = - a a he 
| | 8 = 5 = 5 a | i | : 5 5 ; “aH 
\ \ \ \ 
\ \ \ \ 

Pull-Out 


T1 Orientation T2 Orientation Direction 


"34" Package 
Power Mini-Mold 





fO: OOO: (ODO) 
Tle) Gy. 
T1 T2 


GATE DRAIN 





E3 Orientation E4 Orientation 








Part Orientation on Reel 


"19", "30" and "33" Package 


19 = 3 Pin Ultra Super Mini-Mold 
30 = 3 Pin Super Mini-Mold 33 = 3 Pin Mini-Mold 








Ul 


yr © Oo &§ | © © « 

Bae Ae) 

! ===, 
T1 T2 


"35" Package 





"39" Package 
4 Pin Mini-Mold 








/ 


! { 








Oo Oo 2 Ce & 
T1 T2 
"G08" Package 
OOO lO Coo 
‘BEB! 6/6 _E BE 

! ‘ae =) 


E1 Orientation E2 Orientation 





Tape orientation options T1, E1, and E3 are maintained in inventory. Others are available by special order. 
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MC-5950 GaAs Multi-Chip Integrated Circuit ............cccsscscossccsscssssessessesscsssssceccescorsccseccececcersesece 7-3 
MC-5951 GaAs Multi-Chip Integrated Circullt ............csscscssscsscssscsosescecessssscssersececersecscoseceerererece 76 
MC-5952 GaAs Multi-Chip Integrated Circuit ...........ccccscscscsssscssssessssersesersseeseccesensereesesescesenseseses 7-8 
MC-5973 GaAs Multi-Chip Integrated Circuit ...........ccscscscscccssssssessssssessssssecesserecersesscereccacecerees 7-10 
MC-5974 GaAs Multi-Chip Integrated Circuit ............sccssscssscsssscscesccsesesesssssscsececeserecsessceserererece 7-12 
MC-7600 GaAs Multi-Chip Integrated Circult .............ccccccccssssscsesssssssssssesssersecssersecesessececereseases 7-14 
NE021 Series NPN Silicon High Frequency Transistor ..............ccccscscceccseccssscssscsssesesessssssesscessseceescees 3-11 

* NE02100 NPN Silicon High Frequency Transistor ............ccccccesesecssssesssssscscsesssssscscssesssssscesesecees 3-11 
* NE0O2107 NPN Silicon High Frequency Transistor ............ccccccscsssssscesesesecesesesscsessssssseccessesecesees 3-11 
NE02130 NPN Silicon High Frequency Transistor ................cccccscscscsesescecscsssssssscssecessesesesesesees 3-11 
NE02132 NPN Silicon High Frequency Transistor ..............cccscscsssssssssssesesesecssscsssssesesscecesoeeceeees 3-11 
NE02133 NPN Silicon High Frequency Transistor ............c.ccccccscssssesscscsscscsescecsssesssscsvecsescseseees 3-11 
NE02135 NPN Silicon High Frequency Transistor .............cccccccssssssssscssescssscscscscsssscscesecsesscecesens 3-11 
NE02139 NPN Silicon High Frequency Transistor ..................cccccccscsscssssssssssseseccessecsecseseecececceces 3-11 
NEO800-12 Series Class C, 860 MHz, 12 Volt Power Transistor ..............cccccscsssscsssssssssssssssscsesececscsececceces 4-5 
NE080190-12 Class C, 860 MHZ, 12 Volt Power Transistor ..0...........ccccccsscscsscsssssssccesscseseccecsecsecececcees 4-5 
NE080191-12 Class C, 860 MHz, 12 Volt Power Transistor ...............ccccccccsssssssssssscsecsssseesecsecsececceeees 4-5 
NE080490-12 Class C, 860 MHz, 12 Volt Power Transistor ..0....0.......cccccccccssssssssssssssescsssescsessececceceecees 4-5 
NE080491-12 Class C, 860 MHz, 12 Volt Power Transistor ...............ccccccccscscssssssssssssecseseesececeecececeeees 4-5 
NE081090-12 Class C, 860 MHz, 12 Volt Power Transistor ...............cccccccccssssssssesssscescessececceees Sssdeusdee 4-5 
NE081091-12 Class C, 860 MHz, 12 Volt Power Transistor ...............ccccccccssssssssssssessssesscceesececsececseeeee, 4-5 
NE090101-07 | Class C, 940 MHZ, 7 Volt Power Transistor .............sssssssesssssssssssesssssecessessessecsecsecsssees 4-25 

A NE219 Series NPN Silicon High Frequency Transistor ................ceccccseccscscscscssesssssssssscscesesecesecsceeseees 3-25 
A NE21900 NPN Silicon High Frequency Transistor ................cccccscsccsccsssscssscececceseccesecceccececeeceees, 3-25 
A NE21903 NPN Silicon High Frequency Transistor .................cccccccccssesscessessssssecscssseceesescesccececsces 3-25 
A NE21908 NPN Silicon High Frequency Transistor ..............c.cccscscsssecesesesesesecsssssssssssessecsesececceees 3-25 
A NE21935 NPN Silicon High Frequency Transistor ...............ccccccccccescscscscsesssesesessssscssscssececeeseees 3-25 
* NE24200 Ultra Low Noise Pseudomorphic HJ FET .............cccccccsscssssesesesessscesecsssssscssecsescsesecececees 1-5 
* NE24283B Ultra Low Noise Pseudomorphic HJ FET .0..........ccccscssescsseseccsscsssssscsssececseesesecsecccsceeee, 1-9 
NE243 Series NPN Medium Power Oscillator Transistor .................ccccccccsssssssssescssssesssseosecsesecsecceseees 3-35 

* NE24300 NPN Medium Power Oscillator Transistor ..0............ccccccssccccssssssssseccesceccsessecceccccecceeece, 3-35 
NE243187 NPN Medium Power Oscillator Transistor .0............:cccccccscssssssscessssesscssscsscescecsececceceeces 3-35 
NE243188 NPN Medium Power Oscillator Transistor .........:.....ccccccscsscesssssssesseseccecsecsecsesecceceecece, 3-35 
NE243287 NPN Medium Power Oscillator Transistor ...............cccccccsssssscsscssscessscessecsesecsesececcececee, 3-35 
NE243288 NPN Medium Power Oscillator Transistor ..............:.cccccccsssescsssssssesessesesscsecessececececeeees 3-35 
NE243499 NPN Medium Power Oscillator Transistor ...............:.ccccccscssssesssssssessscessesecsceceseccececeeees 3-35 
NE24600 NPN Medium Power Microwave Transistor ..............c.cccccccsssscsssssssssesssssseseeseseceesecececees 3-39 
NE24615 NPN Medium Power Microwave Transistor ................ccccccscssssesessssssessesesecececeesesceceeeees 3-39 
NE25139 General Purpose Dual-Gate GaAs MESFET ...............cccccccsscscessssscessscesseceesececeececeeee, 1-13 
NE25339 General Purpose Dual-Gate GaAs MESFET ..............cccccccssssssssssssssccsesecscccseseceeeceeees 1-18 
NE32400 Ultra Low Noise Pseudomorphic HJ FET ou... ccccccccsscssscsssscssscsscocesseceseececececeeseeee, 1-22 
NE32484A Ultra Low Noise Pseudomorphic HJ FET wou... cccsssescscsssssscscsssscscessecesecsesessccesesee, 1-27 
NE32684A Ultra Low Noise Pseudomorphic HJ FET ou... csscescssesesessscecsscsssssscssecseseceeceseeee. 1-31 

* NE32700 NPN Silicon High Speed Switching Transistor ...............ccccscsscsssesesesssesesssssssssecesescecees 3-43 
NE32708 NPN Silicon High Speed Switching Transistor ..0...........cccccccscsssessseseccsssseseseceseesesceeees 3-43 
NE32740A NPN Silicon High Speed Switching Transistor ........0.......c.cccscsescsessssssssssssscssecsseseseseeees 3-43 
NE32740B NPN Silicon High Speed Switching Transistor ................:cccccsecesesssssssessssssssssesesecesesees 3-43 
NE33200 Super Low Noise HJ FET ......cssscsssscscssscsssscsssssssscsccerssessscasesarsssceszacscecesesescacecerecereeees 1-36 
NE33284A UPON LOW: NOISe Hd FEU sjaiieefe oyster) uci dorn lathcacal nectaceemvereWacon arene tcc auese 1-41 

A NE345L-10B L-Band Power GaAs MESFET ............cccccccccssscsssccscssescssscsssscecsssssscsssscesececsecsececesceceees 2-6 
NE416 Series NPN Medium Power UHF-VHF Transistor ................cccccccscsssssssscessscsssesecsecsesececcesecees 3-48 

* NE41607 NPN Medium Power UHF-VHF Transistor ...............:.cccccssssssesessssscsssssscscsesececsesecesecees 3-48 
* NE41612 NPN Medium Power UHF-VHF Transistor ................cccccccscsssscsssssecssseseecesseseecesececsecess 3-48 
NE41612-1 NPN Medium Power UHF-VHF Transistor .0..............ccccccccsccssssssssceseccessececseceesececeeseces, 3-48 

* NE41615 NPN Medium Power UHF-VHF Transistor ................ccccccccscsscssessesesscceseccsesececcececeececes, 3-48 
NE41635 NPN Medium Power UHF-VHF Transistor ...............ccccccccssssssssssssssscscecsceesecsesecceceeeeee, 3-48 
NE42484A Ultra Low Noise Pseudomorphic Hd FET uuu... ccscscscssessscessssssscececsscecsesesecsccecececees 1-45 
NE46100 Medium Power Silicon High Frequency Transistor ...............cccccccccssssscssesecssseseseseeecee. 3-57 
NE46134 Medium Power Silicon High Frequency Transistor ...............cccccccscssssscesesecsesesececececee. 3-57 
NE46700 NPN Silicon High Frequency Transistor ............c..cscsesecesesssssssesesesececesssesesssecssessececs 3-67 
NE46734 NPN Silicon High Frequency Transistor ...............cccccccsesssesssesescsescessssssscecssscsesceeseeees 3-67 
NE57500 NPN Medium Power Microwave Transistor ..............:.ccccccscssscsssssssscsssssscecsesececcececeeecees 3-71 
NE57510 NPN Medium Power Microwave Transistor ..............:.ccccssssescssesssssssssssscscecsecscsesesececees 3-71 
A* NE57800 NPN Silicon Microwave Transistor ..............ccccccsssssseccssescssssssesssscsssscsssscesseceesessceceecees 3-77 
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NE57835 NPN Silicon Microwave Transistot ................:ccssscccssssccsssecsssescessssecessrsesesseseeseseesseeessees 3-77 
* NE64400 NPN Silicon High Frequency Transistor ..................s:ccccssscssssccsssssccsssrscsssseceeseeeeesseeeees 3-82 
NE64408 NPN Silicon High Frequency Transistor ...................ceessseeceesscesseseseceseesessesssesseeesssees 3-82 
* NE64500 NPN Silicon High Frequency Transistor ..................s:ccccssscsssscccssccessssecsssssecsseeeesereeees 3-90 
NE64535 : NPN Silicon High Frequency Transistor .................cccssccsscssssessesesssessssesesseeseeeeseesees 3-90 
NE64587 NPN Silicon High Frequency Transistor ............cccccccsssssssssssssscscscssssssssscssscsceseseeses 3-90 
NE64700 K-Band Bipolar Oscillator Transistor .................cccccccssssscccsrscccssssssccessssseceessssseeseeseeseecs 3-97 
NE64800 K-Band Bipolar Oscillator Transistor ..................ccssccsssccsssssssccessssssscssssccsssessssreessceseses 3-100 
* NE67300 Low Noise Ku-K Band GaAs MESFET- (Hi Rel Application Only) ..................ccssceees 1-49 
* NE67383 Low Noise Ku-K Band GaAs MESFET- (Hi Rel Application Only) .................ccsseceees 1-49 
NE680 Series NPN Silicon High Frequency Transistor ..................cscccsssccssesssscessccsssseessseccseseseecesees 3-103 
NE68000 NPN Silicon High Frequency Transistor .................. Lscabate se amcseusesieen apenepwenasaermeteue cats 3-103 
NE68018 NPN Silicon High Frequency Transisto ............ss00000 suuaadsBivusdauacdasddcausapauasbonseduabes 3-103 
NE68019 NPN Silicon High Frequency Transistor ............ssssssssssscccssssssssssscsscssessccscessccssesenss 3-103 
NE68030 Super Mini-Mold High Frequency Transistor .................csccssscssscecsscesscessreessesesseeees 3-103 
NE68033 NPN Silicon High Frequency Transistor ...................sccsscccsssessscssseesssrsssssecsesessseeessees 3-103 
NE68035 NPN Silicon High Frequency Transistor ...................csssccsssessecesscessccessscesseecssseeseees 3-103 
NE68039 NPN Silicon High Frequency Transistor ................... ce eseccseeseccescccessecessccesseecseeessnees 3-103 
NE681 Series NPN Silicon High Frequency Transistor ..........sssscccsssssssssssssssssssssesssssessecsssssessessnnss 3-116 
* NE68100 NPN Silicon High Frequency Transistor ...................sccssccsssssssessscssssscessnesssssessseeseees 3-116 
NE68118 NPN Silicon High Frequency Transistor ..........c.ccsscccssssscsssssssssscsssssnsssccssssscscesscnes 3-116 
NE68119 NPN Silicon High Frequency Transistor ............cccccssssssssscsssssssssscssssssncsccessssseessesces 3-116 
NE68130 NPN Silicon High Frequency Transistor ................ cc ccsscssssessceescecessecessseeesssccseeeeseees 3-116 
NE68133 NPN Silicon High Frequency Transistor .................ccccccsssccsscsssseesesnecessseseessseeesseees 3-116 
NE68135 NPN Silicon High Frequency Transistor ..................:ccccsecsscssscesssecesssccssssesesssesessseeees 3-116 
NE68139 NPN Silicon High Frequency Transistor ...................ccssccssssessecssscesssecessscessesesseesaees 3-116 
NE685 Series NPN Silicon High Frequency Transistor ..........cssccccsssssssssssscscssssccsssssssscsscsscssccssceses 3-129 
NE68518 NPN Silicon High Frequency Transistor ..........cccsssscssssscsssssssssssssscsscssscsscccessscssessees 3-129 
NE68519 NPN Silicon High Frequency Transistor ...........csssccesssssssssscsssssssscscssssssccccsssecsessense 3-129 
NE68530 NPN Silicon High Frequency Transistor ...........sssssssssssssssssscscsssssccssssessncscssssccsesseese 3-129 
NE68539 NPN Silicon High Frequency Transistor ...........cccsscscssssscsscssscessssssscssssssssssssssscssness 3-129 
NE710 Series Low Noise Ku-K Band GaAs MESFET ..................ccccsssscsssssccssrccessescccssesccssnssesssseeeseeees 1-56 
NE71000 Low Noise Ku-K Band GaAs MESFET .................::cccssscccsssecsesccssseecssssecessseeceesssesenenees 1-56 
NE71083 Low Noise Ku-K Band GaAs MESFET ..................cccssccsssccesscssteccsecceseesesseeceseesesscessesoes 1-56 
NE71084 Low Noise Ku-K Band GaAs MESFET ................:cccsssccsssssssesssccsssecsseseesseeecseeeerseesesons 1-56 
NE720 Series General Purpose GaAs MESFET ................scssccsssccsscsssccssscesecsecessscesesecstscsssecrssaseesees 1-63 
NE72000 General Purpose GaAs MESFET ...................ccccccsssscccsssssececeseccsssssecceesesseesecsessscessenees 1-63 
NE72089A General Purpose GaAs MESFET ........... ust ipa dea vacua ahesteed iacey i utucuhn ReneaavaansecsesSeeansahtte 1-63 
NE734 Series NPN Silicon General Purpose Transistot ..................csssccccsssseccssssseceesssseeccesssseeeeesnes 3-134 
* NE73412 NPN Silicon General Purpose Transistor ...............:ccccccssssssssscesscssssscesssessessesssessesees 3-134 
NE73416 NPN Silicon General Purpose Transistot ..................ccssscccsssssescesscceeeesssscecessssseeessssees 3-134 
NE73430 NPN Silicon General Purpose Transistot ..................sssccccssssssessssecccesssseeceesesseesessseees 3-134 
A NE73432E NPN Silicon General Purpose Transistot .................cccsssccccsssssccssssesccessssecesessseseseeees 3-134 
NE73433 NPN Silicon General Purpose Transisto ...................:cccssccssssssssscessseeeessseseesseseseees 3-134 
NE73435 NPN Silicon General Purpose Transistot ..................ccsssscccscsssesssssccesesseeccesssseesessnees 3-134 
A NE73439 NPN Silicon General Purpose Transisto .................sccccsssscssssssssssccsssecesssseeecsseeseseeers 3-134 
* NE74000 NPN Medium Power UHF-VHF Transistor ..................:cccsssccsssccssreccssssscsssseecesseseesenes 3-146 
NE74014 NPN Medium Power UHF-VHF Transisto .................:scccssscccsssssssseccsssscessrecesssesesseeees 3-146 
NE74100 NPN Medium Power UHF-VHF Transistor ...................:cccssscccsssccsscccessseeeesssecesssessneeees 3-151 
NE74113 NPN Medium Power UHF-VHF Transistor ....................:csscccsssccssssecssseececsssecesssesssseeees 3-151 
NE74114 NPN Medium Power UHF-VHF Transisto0..................::cccsscccsssccssscccssscessseecessseesseeees 3-151 
NE760 Series Low Noise Ku-K Band GaAs MESFET .................:cccssscccssscecssccesssecesssecessssecessseesssenees 1-69 
NE76000 Low Noise Ku-K Band GaAs MESFET ................ssccsssccssscsssscccsscssesssesessseeesseeeesaseseees .. 1-69 
NE76038 Low Noise L To Ku-Band GaAs MESFET ..................ccsssccsssssssssssscceessssecesssssesecesseeees 1-73 
NE76083A Low Noise Ku-K Band GaAs MESFET .................ccssssccssscesssressssecessccceessseceesssesesseeees 1-77 
NE76084 Low Noise Ku-K Band GaAs MESFET. .................cssscesssscesssesssceessseceessseseessessseeees 1-81 
NE76100 General Purpose GaAs MESFET ..................ccssssscccsssssccescssscessssesceesssseescesssseseesenaes 1-85 
NE76184A General Purpose L To Ku-Band GaAs MESFET ................::cccscssssscsssseceesssreessseressseees 1-93 
* NE8001 Series . C-Band Medium Power GaAs MESFET ................ccssscccsssccsssssesssecesssesessseeeesssesesseeeeees 2-8 
* NE800100 C-Band Medium Power GaAs MESFET .................ccssscccsssscssssscsssneesssseeessseecesseessseeseees 2-8 
* NE800196 C-Band Medium Power GaAs MESFET ...............:.ccsssccssssscssssscesseccsssecessneeessssesesseserees 2-8 
NE800199 C-Band Medium Power GaAs MESFET ..................cssscccsssscesssessssecessseeeesseeeesssesessesesees 2-8 
* NE8002 Series C-Band Medium Power GaAs MESFET ..................cssssssscccessssseceecsssssseeeesessessssseneeeeeeees 2-8 
* NE800200 C-Band Medium Power GaAs MESFET ...............ssccssssccsssscccssscesssecssssececssseeceesseeesseeees 2-8 





10-33 


Alphanumeric Index 





* NE800296 
NE800299 

* NE8004 Series 

* NE800400 

* NE800495-4 

* NE800495-5 

* NE800495-6 

* NE800495-7 

* NE800495-8 
NE856 Series 
NE85600 
NE85618 
NE85619 
NE85630 
NE85632 
NE85633 
NE85634 
NE85635 
NE85639 

A NE87112 

* NE88900 
NE88912 
NE88933 
NE88935 

* NE9000 Series 

* NE900000 

* NE900000G 

* NE900075 

* NE9001 Series 

* NE900100 

* NE900100G 

* NE900175 

* NE9002 Series 

* NE900200 

* NE900200G 

* NE900275 

* NE9004 Series 

* NE900400G 

* NE900474-13 

* NE900474-15 
NE90100 
NE90115 
NE944 Series 
NE94430 
NE94432 
NE94433 
NE98108 
NE98141 

* NE98208 
NE98241 

A NELO80120-28 

A NEL080220-28 

A NELO80525-28 
NEL13068 1-12 
NEL132081-12 
NEMO60C69-28 
NEM08048 1-12 
NEMO080C69-28 
NEM08108 1-12 
NEM08 1568-28 
NEM082081B-12 

~ NEM084081B-12 
NEM085068-28 
NEM09030 1-07 


C-Band Medium Power GaAs MESFET ...................ccccccsssssssssssssseccsccssescsssscsssssssssseseees 2-8 
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C-Band Power GaAS MESFET ....0..............ccccsssssscccsccecsvcssssssssssssseccesesssscesessesesssssseeecs 2-12 
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C-Band Power GaAs MESFET .................cccsssssssssssssssscccscssssessssscessssseeesecesecessscesessseees 2-12 
C-Band Power GaAs MESFET .................cccccssssscsssssccsscccsscscsssssccescsssessecssccessseseeesoess 2-12 
C-Band Power GaAs MESFET .................cccccsssssesssssssssssssssssessssesssssssssssssvececsssccsssesesees 2-12 
NPN Silicon High Frequency Transistor ...............seeeesseeseseeesceseeeeseesseeecesaceseeennees 3-157 
NPN Silicon High Frequency Transistor ...............cscccescssccssesscssescssesscessecesssseseeees 3-157 
NPN Silicon High Frequency Transisto ...........scccssossssssssssssssssccssssscccssssccssssccsssses 3-157 
NPN Silicon High Frequency Transistor ..........csssscssssscscsssssssssssssssccsssesscccsssessescoses 3-157 
Super Mini-Mold High Frequency Transistor .................cessssscsssssccseseeeseseesseseseeeseees 3-157 
NPN Silicon High Frequency Transistor ............... cc cssscssessseeseceseecesceesessnseeseeecseeees 3-157 
NPN Silicon High Frequency Transistor .................ccccccsscccssscessrcesssecssscesseeeesesecsseesses 3-157 
NPN Silicon High Frequency Transistor .................ccssccccsssccessssesssrecesssssecsseseeseseeeeees 3-157 
NPN Silicon High Frequency Transistor ...............cccsssccccssscccsssecsscesssseccsesseeeesseessees 3-157 
NPN Silicon High Frequency Transistor ................ccssccccssccccsssccsssccsssseceessesecesseseessees 3-157 
NPN Silicon Microwave Transistor ...............ccc:ccccssesssssccsscecssscsssscecscssseeecccssecssssseeeees 3-173 
PNP Silicon High Frequency Transistor ..................cscccsscccsssccssssesssceeseccseeeeessesessesees 3-177 
PNP Silicon High Frequency Transistor ................sssceccsessescceecseesseeeeesscessseersensens 3-177 
PNP Silicon High Frequency Transistor .................csccssccsssesssesssssscesseessseesseeessseseasens 3-177 
PNP Silicon High Frequency Transistor .................cscccsscccsssccsssecseeccsssccesseesssecssseesees 3-177 
Ku-Band Medium Power GaAs MESFET ..................cccccsssssssscesssssssscsssecessssssesessesseees 2-20 
Ku-Band Medium Power GaAs MESFET ..................ccccssssssssssscssccceseveseescesseesssssseeeseees 2-20 
Ku-Band Medium Power GaAs MESFET ...............ccscccccccssssssssssssssssssssssssecessssesseesssees 2-20 
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Ku-Band Medium Power GaAs MESFET .................ccccccsssssssssssssccsceeeceesscscssssssssssseceses 2-20 
Ku-Band Medium Power GaAs MESFET ..............cccccccccccsssssrssssssssssscssscessesssssseeseesssees 2-20 
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Ku-Band Medium Power GaAs MESFET ...... leah aids uire Sars truce Bes ce cuanusteeesas tosis Catnnusae se 2-20 
Ku-Band Medium Power GaAs MESFET ..................cccccssssssssssssecvsessssessssssssssssseseseseess 2-20 
Ku-Band Medium Power GaAs MESFET ...0000......... ccc ccccsscsssscsssscccccesssesevsesssssssssscscesens 2-20 
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Ku-Band Power GaAs MESFET .................cccsscsccssssssssccssssssssssececsesssssseccesscssssseesssscees 2-23 
Ku-Band Power GaAs MESFET .................cccscccccssssssssccsssscsssssessescssssssessecsescesssseesesseses 2-23 
Ku-Band Power GaAs MESFET ....0............cccsccccsssssssscesscssssssesevcessssssrsecccssvesssstereeessees 2-23 
Ku-Band Power GaAs MESFET .....0............cssscccssssssscccescesssssscsssscssssssscessssssssseeeessssseees 2-23 
PNP Medium Power Microwave Transistor .................cccccssscsssscssssssssescsscscssssceeeesesees 3-184 
PNP Medium Power Microwave Transistor ..............ssccccsssssscsscccccsssscsrsscccsscsssseessees 3-184 
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Class A, 860 MHZ, 24 Volt Power Transistor ..................cccccsssssssssscceccceccescessscssssserneeeacs 4-8 
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Class C, 940 MHz, 7 Volt Power Transistor ...............cccccccccccssssscccssscssssssescessscssssecsseess 4-25 


10-34 





» 


* 


» 


NEM090701-07 
NEM092081B-28 
NEM094081B-28 
NEM096081B-28 
NES1417-20B 
NES1818-20B 
NEZ4450-15D 
NEZ4450-15DD 
NEZ4450-4D 
NEZ4450-4DD 
NEZ4450-8D 
NEZ4450-8DD 
NEZ5964-15D 
NEZ5964-15DD 
NEZ5964-4D 
NEZ5964-4DD 
NEZ5964-8D 
NEZ5964-8DD 
NEZ6472-15D 
NEZ6472-15DD 
NEZ6472-4D 
NEZ6472-4DD 
NEZ6472-8D 
NEZ6472-8DD 
NEZ7177-4D 
NEZ7177-4DD 
NEZ7177-8D 
NEZ7177-8DD 
NEZ7785-4D 
NEZ7785-4DD 
NEZ7785-8D 
NEZ7785-8DD 
UPA101B 
UPA101G 
UPA102B 
UPA102G 
UPA103B 
UPA103G 
UPA104B 
UPA104G 
UPB1502GR 
UPB581A 
UPB581B 
UPB581C 
UPB581P 
UPB582A 
UPB582B 
UPB582C 
UPBS582P 
UPB584B 
UPB584G 
UPB584P 
UPB585B 
UPBS85G 
UPBS585P 
UPB586B 
UPB586G 
UPB586P 
UPB587B 
UPB587G 
UPB587P 
UPB588B 
UPB588G 
UPB588P 


Alphanumeric Index 
ee 


Class C, 940 MHz, 7 Volt Power Transistor ....................ccccccccssscsssssecsssccscssceccseseceseece 4-25 
Class C, 900 MHZ, 28 Volt Power Transistor .................:cccccccsssscsssssscsessssscssssccsceescesecs 4-29 
Class C, 900 MHZ, 28 Volt Power Transistor ...............ccccccccscsscssssssssssscsrscsrccscssscssecees 4-29 
Class C, 900 MHZ, 28 Volt Power Transistof ..............cccccccccssscssssssssssscssccsessssesscsseceeecs 4-29 
L-Band Power GaAs MESFET ...............ssssssssssssssssscssscsssssscssscsscesscessssnssessensstcesecsecens 2-26 
L-Band Power GaAs MESFET ................ccccscsssssssssssssscsscssssssssssssccecsecesssssssessscssesssessenes 2-29 
C-Band Power GaAs MESFET .......ccscsssssssscssssscessessessoscesescescescessessenssassscsasesssscosceccess 2-32 
C-Band Power GaAs MESFET .........cccccsesees dbase gua deucedusdaccsucuboasecesssncdossenuseussesscecdsans 2-32 
C-Band Power GaAs MESFET. .......scsscsscsssssssssssesscscsssccsecseccccssccccccssecscscscsnssacsecssnssees 2-32 
C-Band Power GaAs MESFET. .......scsscsscssssssssscsssscssscecsseccecccsscccscecssecssscssenssecsacseassees 2-32 
C-Band Power GaAs MESFET ........sssssssssssscsssssscsssessesssoscesccsseccccsecscscssnscasssssecsessecses 2-32 
C-Band Power GaAs MESFET .........ccccsscssscsssssssesscosssecssecsesccccccscscsesssssscccscossecsecseees 2-32 
C-Band Power GaAs MESFET. ........csssssssssscsssscssscscsesccescseccccscccscecscesscenscenssecsecesessees 2-37 
C-Band Power GaAs MESFET ........ssscsscssscssssssssccsssssecccecsocscccscccssecccesccesscsscnscsscesasers 2-37 
C-Band Power GaAs MESFET ........scssscsssssssssssssscsssecssescsscseccccscocssccsscassesscesscscsecececees 2-37 
C-Band Power GaAs MESFET .......csccsssssssssscssssccsscssscssccsceseccceccsccesccensssecscsnssezsecscoeees 2-37 
C-Band Power GaAs MESFET. .......sscssssssssscssscessssccsssccsscecsscccccscecccccccesccenscasessceacecesees 2-37 
C-Band Power GaAs MESFET .......cscscsssssssssssssscessccsscseceseccssccsccscccccsennsccscssssecsscnserecs 2-37 
C-Band Power GaAs MESFET .......ssscsssssssssssscsccesssscccccsosccccscescesscescensranseassosscssescenee 2-43 
C-Band Power GaAs MESFET ........csscssssssssssssssscescescssssccceccesccscccssesccoscacessssersecsessecees 2-43 
C-Band Power GaAs MESFET ......c.sscscssssssscssscsssecsssecsccscssscescescescescescensenscossnsescascese 2-43 
C-Band Power GaAs MESFET ........ccccssssssssssesscecscscsscccscccsscecsscascsssscscecscssassascececeseess 2-43 
C-Band Power GaAs MESFET ........ssscscssssscssssssscsosssscssscccccesscocsesscesscensessccesscossesesesers 2-43 
C-Band Power GaAs MESFET. .......cscsccssssssssssssscesssessscccsecceccccssccssecscenscesscesscossacscccees 2-43 
C-Band Power GaAs MESFET .........ssccssssssssssssscscscnscssscoeccsscecscccsscssscsscsnscasssessecssesers 2-48 
C-Band Power GaAs MESFET ........csssssscsssssssscccssesssscvecsscsecccossescesscensenceessaasecesssecses 2-48 
C-Band Power GaAs MESFET. .......ssssccssssscssscssscecsssccssccecccecsecscecccesccesscenseasssssecscessees 2-48 
C-Band Power GaAS MESFET ........ssssssssssssessssscscseescccccsescssccesscccsosscecscenscasessscecssssees 2-48 
C-Band Power GaAs MESFET ...........sccsscssssscsssscessceccsncsscccsccccscecsccscccesseensssssessecscesees 2-52 
C-Band Power GaAs MESFET .......csccsscssssssscssssvscscessccsscccccsccccccccccsccecsccescccsscsecsecsesees 2-52 
C-Band Power GaAs MESFET ........sccsscssoscsssssscesscssccnccccescceccccccccccccccsccecscesscsscsescceees 2-52 
C-Band Power GaAs MESFET .......cscccscscssssscsssssssssssscsescsccsccccsccscccscccscccccscccscenscececenes 2-52 
GENS IS EOE PAY oss cist ia Paas ide Geky sec tee sade Dan acess Tach ced ad oa ae tl catusd tia abetead ere ceostbcnes 5-7 
WE EUSIS COR PUL AY aiscccesres) bavi zanssat cance aa etiae ade seseessetadanushcsaasancutesvadaccesatcautescodens enlaces 5-7 
UN EIS IS OK PUY a6 it spiseick Ps rc ard waited yen cesta esta Gua lash unt cinceavesavssunsuioneaceecudienivaetuntohesenlovats 5-10 
WUANSISIORAIAY oor cst secencsncuatesicausanledadeiaurandees iasaacivielanveetsiocatevaselesa endless etsaets 5-10 
MGAIISISCOE PIU AY, tesa ted setee2 cates 05s. ceavdeconcssnuiaccel A sac esasa tu acasescarcaeonsaslieteesiceesheasesed 5-13 
VUES IS WON AIT AY 26s, 28555 ca ciosestcacd vaca eceeonqasanincaneasucessens Sauaiisivesaiaisssiuedieleckivncuschaluectoenesstrs 5-13 
Transistor Array ............ccccccscssssssssscsseeees onedtu cacti Ansara ecteaetdededeestetteatcaustaesccatdansiaih 5-16 
Transistor Array ..........ccccsssssesssssssssssssscssssssssescesees er ere reer omC ete nee ere eer 5-16 
2.0 GHz Divide-by-64/64,-128/129 Prescaller ...........scsssssscsssessssccescesscoscesccessesssacecceecs 5-49 
DIViGG-By-2 PLOSCAGN asics casas vusskoscaes cactuskuelskucacscctaviv ites sash sseaede von dastoniontoced xipsesdees 5-19 
DiVidO-By-2 Prescaley ic. isissicc. iiss 2bsavsvseessvectarsedlelaseiateetsoestandsshanessssies vaxeusaucceuchaeasen: 5-19 
DIVIGG-By-2 PICSCAON csc 3iscisccsccctsceaceaceccussstesesasvvataosncsasiasspeuavets eh ewsts ahs eles 5-19 
Divide-By-2 Prescalon ss scscscccusicssccsetirsceseeplavesstsausccsulenisiadessas caterer in eae 5-19 
LIVIDG-By-4 PIOSCalOl s.cscsisescdecsscnutenstucesssesdecucaesswacgucodesaensvacsacssesakadelevoantiescesavecsasevees 5-23 
DiVide- By=4* PreSCalen ic icesescdence2sciseesscasucundsssnssbacdoevesauiessasevoscsaarauiaondsceces Geusescdsvees coven: 5-23 
Divide-By-4: PreOsCalen iscsi scseui cs sasiivceces ct ianaseaieveteashevatialeosseniinioseassaadaarees aauaGaanteoteaeies 5-23 
DWIdG-By-4 | PIOSCAIO ices asc 2s sctasctecuc ties ceetsiestiy au ivedvela dutetecuateaeseahetuttauaicaacaiet aowviaeeeens 5-23 
2.5 GHZ Divide-By-2 Prescaller ................ccccsssscssccssessscsccesscessssesessssscsssscsssesssesacesessseess 5-27 
2.5 GHZ Divide-By-2 Prescaller 0.0.0... .ssssssccssccssssssssscssscsscsssssssssssssscsssseessesseeceseeens 5-27 
2.5 GHZ Divide-By-2 Prescallee .................:cccsccsssesssseesssscsssssessssssescssssscsesccsesececsesecceets 5-27 
2.5 GHZ Divide-By-4 Prescalle ...............c:csscsscssssssscsssssssssscssssessssccessssesescsecseesessseaeess 5-31 
2.5 GHZ Divide-By-4 Prescaller ................scccssssssssssscessesssssscsssevscssssscsesssesesccscsserseaceaes 5-31 
2.5 GHZ Divide-By-4 Prescaller ............... ce sesssesccsscssssscsssesscsscsssssesessssscsssesssessessessesees 5-31 
2.5 GHZ Divide-By-512/256 Prescaller ..............ccsssccssscsssssssscsssssscssessssecsescecsacssessesesees 5-35 
2.5 GHZ Divide-By-5 12/256 Prescallee ..............ccccssssccssscsssessssssssscsesssssssecssssessessccrcees §-35 
2.5 GHz Divide-By-512/256 Prescallee ..............s:ccscssssssssssssssscsscssssscssseccsessscsssessaseneeees 5-35 
1.0 GHZ Divide-By-2/4/8 Prescaller ..............cccscssccssssssccsssssccsscsssssessssssssscsssesssrscessssees 5-39 
1.0 GHZ Divide-By-2/4/8 Prescall ................ccscssssssssssssssssssscssssscsscsesssssessssssessssssnsenss 5-39 
1.0 GHZ Divide-By-2/4/8 Prescaller ................cccsccsscsscsssestesssessessssscsssssscsscsecsesceesesseecess 5-39 
2.5 GHZ Divide-By-128/64 Prescallr ................csccsscsssscsscssscsssssscsessscsssssssssssssssesseercees 5-44 
2.5 GHz Divide-By-128/64 Prescallef ...............cccccsscsssssscsssssssscsseccssscssssecsssecesseceeacesees 5-44 
2.5 GHz Divide-By- 128/64 Prescaler ............. dh ohaoedutiss dues alsta ts nt Sets SSou Giclees teas wages edees 5-44 


10-35 








Alphanumeric Index 





* UPC1653A 
* UPC1653P 
* UPC1654A 
* UPC1654B 
* UPC1654P 
UPC1655C 
UPC1656C 
UPC1663C 
UPC1663G 
UPC1668B 
UPC1668C 
UPC1668P 
* UPC1675B 
UPC1675G 
* UPC1675P 
* UPC1676B 
UPC1676G 
* UPC1676P 
* UPC1677B 
UPC1677C 
* UPC1677P 
UPC1678B 
UPC1678G 
* UPC1678P 
UPC1684B 
UPC1684P 
UPC1685B 
UPC1685G 
UPC1685P 
UPC1686B 
UPC1686G 
UPC1686P 
UPC1687B 
UPC1687G 
UPC1687P 
UPC1688G 
UPC2708T 
UPC2709T 
UPC2710T 
UPC2711T 
UPC2712T 
UPC2713T 
UPC2714T 
UPC2715T 
UPC2721GR 
UPC2722GR 
UPC2723T 
UPC2745T 
UPC2746T 
UPC2747T 
UPC2748T 
* UPG100B 
* UPG100P 
* UPG101B 
* UPG101P 
UPG103B 
UPG103P 
UPG105B-1 
UPG106B 
UPG106P 
* UPG107B 
* UPG107P 
* UPG110B 
* UPG110B-L 
* UPG110P 
* UPG110P-L 


1.0 GHz Bandwidth Silicon MMIC Amplifier .............. eee ceessesseeeeeeeseteeeeeseeseeeeeeeees 5-52 
1.0 GHz Bandwidth Silicon MMIC Amplifier ................:.cceeeeeseereeeeeeeeesssseeeeeesseeenens 5-52 
1.0 GHz Silicon MMIC Amplifier .....0....... eee eessseeecesnsseeseessssessesssssseeeeesssaeeeeneneatees 5-55 
1.0 GHZ Silicon MMIC Amplifier ccccccccc.cissteccicsusstasceeds covesessasdavessvesnannensenoossvsendeceasaecaass 5-55 
1.0 GHz Silicon MMIC Amplifier 00.0.0... eee eee sseeeeceessreeeecesssssseessssssscensaeesecensarees 5-55 
800 MHz Wide-Band Silicon MMIC Amplifier ................ccecceeceeeeeeeeeeeeeeeeeeeeenees 5-58 
850 MHz Wide-Band Silicon MMIC Amplifier ...........0. eee eeeeeseessesrerereneeeeeeenevens 5-61 
Ultra-Wideband Differential Video Amplifier ...................:. essssccccceeceeeceecceeeseeeeeeeeeesenness 5-64 
Ultra-Wideband Differential Video Amplifier .................::cssssccccccccceceeeeeseeseeeeeeseeseeeeneees 5-64 
High Isolation Silicon MMIC IF Amplifiers ....00.. 0. cece cececeeeneeneeeeeenseensessseenseeneeaes 5-69 
High Isolation Silicon MMIC IF Amplifiers 0.0.0.0... cccesesssceseeteeeeneesseeeneeeteeeneenaes 5-69 
High Isolation Silicon MMIC IF Amplifiers 0.0.0.0... eecccsecseeeneeeneenseeeeneeesseeseneesaeenaes 5-69 
1.9 GHz Bandwidth General Purpose Si MMIC Amplifier 0.0.0.0... ceeeeeeeeeeeeees 5-73 
1.9 GHz Bandwidth General Purpose Si MMIC Amplifier... eee eeeeeeeeeeeees 5-73 
1.9 GHz Bandwidth General Purpose Si MMIC Amplifier ........... eee eceeseeeeeeeeees 5-73 
1.2 GHz Bandwidth Low Noise Si MMIC Amplifier 0.0.0... eeeeeeeeessssseeeeesenenes 5-77 
1.2 GHz Bandwidth Low Noise Si MMIC Amplifier .........0 eee eeesesserereeeeeseseees 5-77 
1.2 GHz Bandwidth Low Noise Si MMIC Amplifier ................ eee eeeeeeseseesneereeeeeeeeeees 5-77 
1.7 GHz Medium Power Broadband Si MMIC Amplifier ........... ee eesseseereeeeeeeeeees 5-81 
1.7 GHz Medium Power Broadband Si MMIC Amplifier ....................c cee eesssssesssenereeeeees 5-81 
1.7 GHz Medium Power Broadband Si MMIC Amplifier ................. cece eeeeseseseerseeeenees 5-81 
1.9 GHz Medium Power Broadband Si MMIC Amplifier ............. ee eeeessssseeeseeenenees 5-86 
1.9 GHz Medium Power Broadband Si MMIC Amplifier ................... eee eeesssssesersreeeeeees 5-86 
1.9 GHz Medium Power Broadband Si MMIC Amplifier ................. cece eeeeeeeseeseseneeeeees 5-86 
High Speed LED Dray eb iecpec aor ces cease. cesarean smanout ie teaaiiasa bn ctureide tara uunmsencc etceacutues 5-92 
High SpeeG ED Diet crag eeien eceseesnay tec eee es seryanpsavatbaasetuneeioatemnsteaeeeoveceatnranes 5-92 
900 MHz Mixer, Oscillator Silicon MMIC 0.0... eee eecccceceeeeeceeseesessseesseneeeeeeeeeenes 5-98 
900 MHz Mixer, Oscillator SilicOM MMIC 0.0... ccceeeeeeeceesesseessessesseeeeeesssssessoeees 5-98 
900 MHz Mixer, Oscillator SilicOM MMIC oo. ccceeeeeeeceesenseeseesessesseeeenessaeseseees 5-98 
900 MHz Silicon MMIC Down Converter oo... eeceeeeceeeeseresssssssseseressnaeaseaesesaees 5-105 
900 MHz Silicon MMIC Down Converter... eceeeeeceeeeeensessneeauaueueneseseseeasenes 5-105 
900 MHz Silicon MMIC Down Converter... ccccceeeeeeeeeeseeeestsssesseesasuauaeeeeassoes 5-105 
900 MHz Silicon MMIC Down Converter 0.0.00... cceeeesscecceceeeceesneeeeeeeeeeseeesesaesesseeeeaas 5-115 
900 MHz Silicon MMIC Down Converter ou... ccecesecccececeeeeennneeeeeeeeeeesesuaeesesenenas 5-115 
900 MHz Silicon MMIC Down Converter .......... cc cceeeceeeecceceeeeeeeeeeeeeeeeeeseeeeeeeeteeeeeeees 5-115 
1.0 GHz Bandwidth Silicon MMIC Amplifier ...............c cc cccccccceessenteeeeeeeeeeeessnaeeeeeeenens 5-123 
3 GHz Silicon MMIC Wide-Band Amplifier .............. ce eececcccceesteeeeeeeeereeeeeneeeeeessesseenes 5-126 
2.5 GHz Silicon MMIC Wide-Band Amplifier 0.0.00... cece etritierereeeeeeneeees 5-130 
1.5 GHz Silicon MMIC Wide-Band Amplifier ................ cc cccceseesesneeeeeeeeeeeeeeeeaneneeens 5-134 
3 GHz Silicon MMIC Wide-Band Amplifier ...............cccccceceseeeeeeeeeeneensntenaaaeeeneeeeees 5-126 
2.5 GHz Silicon MMIC Wide-Band Amplifier ................ cc ccceeeeeeeeeeeeeeeenneseeaaeeeeeees 5-130 
1.5 GHz Silicon MMIC Wide-Band Amplifier ................ cc ceecceeceeseseeeesnereeeneaeaeeeeeees 5-134 
Low Power Consumption Silicon MMIC Amplifier .......0..0.. 0. eee eseccecesessreeeeeeseneeeeens 5-138 
Low Power Consumption Silicon MMIC Amplifier ......0.0. eee eeseeeeeeeneeseeeeeeeeees 5-138 
Silicon MMIC Frequency Converter .............. cc eeeeeeseeecceeeeeeeeseeeeeeeeeeeseessseseesessenseees 5-142 
Silicon MMIC Frequency Converter... eee eeceeeeeeeeeeeeserseaaseeeeeseeseeeeeeeseeseeenes 5-142 
1.1 GHz Silicon MMIC AGC Amplifier .................ccccsssssccscccssssssssccssssccsessscssssssscesees 5-146 
Si MMIC Wideband Amplifier ................cssssscccssesssscccccssosesscssssescccsessscsssssscssescssceseese 5-150 
3V, 1500 MHz Si MMIC Wideband Amplifier ....................sscscscssssssscssncsssseeseseneesses 5-154 
3V, 900 MHz Si MMIC Wideband Amplifier ................cssccscsssssssscssssssssessscesessenscors 5-158 
3V, 900 MHz Low Noise Si MMIC Amplifier ................cccccccsssssssccccscssnsssssssscsscssesees 5-162 
Low Noise Wide-Band Amplifier 0.0.0.0... eee eeeeeeseeeeeneensrneeeeeeeeeeeeeeceeeeeeeeessesseaauenaes 6-5 
Low Noise Wide-Band Amplifier 0.0.0.0... eee cceeeeesseesessnereeeeeeeeeeeeeeeeseseseeeteneeessaeeeeeas 6-5 
Medium Power Wide-Band Amplifier .................. cdc Gali. th ate alae gcd en nasal g 6-8 
Medium Power Wide-Band Amplifier ................cccccccccceceeeeessseeeeeceeeessssaueeeseeeeserseaeeeesoees 6-8 
Low Noise Wide-Band Amplifier 0.0.0.0... ccccccccccccccccccceneeeaeeeeeeeeaeeeesseseeeeeeeeeeeceeeeeeess 6-11 
Low Noise Wide-Band Amplifier ........0.......ccceeeeeseseesseensenneeeeeeeeeeeeeeeeeeeeseseeeesesssaeeeees 6-11 
GaAs S-Band Low Noise Amplifier ............. cc eccceeceeeeeseeeeesenccaaeeeeeeeeeeeeeeeeeeeereeeeeeees 6-13 
2.5 GHz Wide-Band AGC Amplifier ............. cc eeceeessceeceeeecesenneeeeeeeeeeeenesaaeeeeeees wanes 6-15 
2.5 GHz Wide-Band AGC Amplifier ..............cccecccsssnnecceecesseennaeeeeeeeeessesssaeeeeeeeeeaaes 6-15 
S-Band SPDT MMIC SWICK css i2 Gi orcus wire nenseace, Veeserbanshessonce adage radenaes 6-18 
S-Band: SPDT MMI CoS Wie. occ cers sce eacscnies sens sats ateneeeren heal ladeasusvet inate ais ctatiers 6-18 
2-8 GHz Wide-Band Amplifier .............. cc ccccccccccceesseesnneceeeceseeennnaeeeeeeeeesesseaaeeeeeeeeneaas 6-22 
Low Current 2-8 GHz Wide-Band Amplifier ................. cc cecsscecccccececeeeeeeeeeeeeeeesennaaaeees 6-25 
2-8 GHZ. Wide- Band AIripinien siccicoek aks canta ca rscnsrirerlenatee ence taitecreattodnedes 6-22 
Low Current 2-8 GHz Wide-Band Amplifier 0.0.0.0... ccecessccesssseeeeeeeeeeeeeeeeceeeeeeeees 6-25 


10-36 


Alphanumeric Index 
ei 





UPG122P Low Noise GaAs MMIC Amplifier ......0..0..0ccccccccccccsscsesescsescesecscescscsecsecsesscsssesseceeceees 6-28 
UPG501B 5 GHz Divide-By-4 Static Prescaler oo... ccc ceccscceccessesccssccsccsscssscssscsecsuseceeceseceess 6-30 
UPG501P 5 GHZ Divide-By-4 Static Prescaler oo... ccc csscscecceccsceccsccsscsscsssscssesscsssasseceeseeses 6-30 
UPG502B 5 GHz Divide-By-2 Static Prescaler o.oo cccecescescescsscssceccssessesssssesssssstessecseeseees 6-34 
UPG502P 5 GHz Divide-By-2 Static Prescaler oo... ccc cceccscescecsescescssccssesscsscsscssesssseseeceeseees 6-34 
* UPG503B 9 GHz Divide-By-4 Dynamic Prescaler ..........cccc ce ceeccecccesescesscesscsscesscssscsssssceesseceesees 6-38 
* UPG503P 9 GHz Divide-By-4 Dynamic Prescaler ..0..........ccccccceccecceccsccscesscsscsscsscssccscsevsscesceseeees 6-38 
* UPG504B 9 GHz Divide-By-2 Dynamic Prescaler ..............cccecesceccessesccsscssssscesscsssccssssceeeseceecees 6-42 
* UPG504P 9 GHz Divide-By-2 Dynamic Prescaler ...........ccc ccc ecccscssscscescesscsecsscsscssecsccscssesceeseees 6-42 
* UPG506B 14 GHz Divide-By-8 Dynamic Prescaler ........... ccc cccccccssesscesccssscsccsecesscsssesseessecsecees 6-46 
* UPG506P 14 GHz Divide-By-8 Dynamic Prescaler 0.0.0.0... ccccecccecccsscesscessccssccesscsseceeseseseeeees 6-46 





10-37 


Notes 





| (ae 1. ne | 
_ - adie Sa z oe Pa 
| } _ i © 


3 a 2 ; 7 
‘a 7 : 


z 7 





7 - 
—_ 
a 
- * 
7 = s 
a a 
i. _ i 
a 
ae 
T de 
ie . 
oT 
a ne > 7 
7 7 
J - 
Bera 
Pe * 7 
j 7 ks 
% ; 
j “s 
a 





ee 2 





Headquarters 

4590 Patrick Henry Drive 
Santa Clara, CA 95056-0964 
(408)988-3500 


Japan Branch Office 
Shibuya-Ku, Tokyo 
(03)3486-1361 


Sales Offices 


Santa Clara, CA 
(408)988-7846 
FAX (408)988-0279 


Los Angeles, CA 
(310)645-0985 
FAX (310)645-3149 


San Diego, CA 
(619)450-4395 
FAX (619)450-0353 


Bellevue, WA 
(206) 455-1101 
FAX (206) 455-1068 


Richardson, TX 
(214)437-5487 
FAX (214)437-3770 


Olathe, KS 
(913)780-1380 
FAX (913) 780-1382 


Woodridge, IL 
(708) 241-3040 
FAX (708) 241-3057 


Cockeysville, MD 
(410)667-1310 
FAX (410)667-9461 


Peabody, MA 
(508) 535-2885 
FAX (508)535-7894 


Hackensack, NJ 
(201)487-1155 
FAX(201)487-1507 


Palm Bay, FL 
(407) 727-8045 
FAX (407)727-8086 


Palm Harbor, FL 
(813) 787-0745 
FAX (813)787-7238 


Snellville, GA 
(404)978-4443 
FAX (404)978-4262 


Nepean, Ontario, Canada 
(613)726-0626 
FAX (613) 726-0671 





NEC 





© 1994 California Eastern Laboratories Printed on Recycled Paper «) 


